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QUALITY OF SURFACE WATERS OF THE
UNITED STATES. 1970

PARTS 12-16

INTRODUCTION

The water-quality investigations of the United States Geological Survey are concerned
with chemical and physical characteristics of surface- and ground-water supplies of the
Nation. The data herein deal with the amounts of matter in solution and in suspension
in streams, and represent that part of the National Water Data System collected by the
U.S. Geological Survey in cooperation with State, municipal, and other Federal agencies.

The records of chemical analysis, water temperature, and suspended sediment of
surface waters given in this volume serve as a basis for determining the suitability
of waters for various uses. The flow and water quality of a stream are related to
variations in rainfall and other forms of precipitation. In general, lower concen-
trations of dissolved solids may be expected during periods of high flow than during
periods of low flow. Conversely, the suspended solids in some streams may change
materially with relatively small variations in flow, whereas for other streams the
quality of the water may remain relatively uniform throughout large ranges in discharge.

The Geological Survey has published annual records of chemical quality, water
temperature, and suspended sediment since 1941. The records prior to 1948 were
published each year in a single volume for the entire country, and in two volumes in
1948 and in 1949, From 1950 to 1958, the records were published in 4 volumes; from
1959 to 1963 in 5 volumes; from 1964 to 1967 in 6 volumes; and beginning with 1968 in
10 volumes, The drainage basins covered by the 10 volumes are shown in figure 1.
The shaded area in figure 1 represents the section of the country covered in this volume
for the water year 1970 (October 1, 1969 to September 30, 1970).

To meet interim requirements, water-quality records have been released by the
Geological Survey in annual reports, beginning with the 1964 water year, by State.
These reports are entitled, "Water Resources Data for (State), Part 2. Water Quality
Records.” These reports are for limited distribution, and are designed primarily for
local needs. Any revisions or corrections found necessary to the records published in
these annual State reports have beenmade and published in this volume without reference.

The records herein are listed by drainage basins in a downstream direction along
the main stream, and stations on tributaries are listed between stations on the main
stream in the order in which those tributaries enter the main stream, Stations on tribu-
taries entering above all mainstream stations are listed before the first mainstream
stations, Stations on tributaries to tributaries are listed in a similar manner. In the
list of water-quality stations in the front of this volufrle, the rank of the tributaries
is indicated by indention. Each indention represents one rank.

As an added means of identification, a station number has been assigned for each
stream location where regular measurements of water quantity or quality have been
made. The numbers have been assigned to conform with the standard downstream
order of listing gaging stations, The numbering system consists of an 8-digit number,
such as 12010000. The first 2 digits, "12" identifies the Part or hydrologic region
used by the Geological Survey for reporting hydrologic data, The next 6 digits is the

1
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station number which represents the location of the station in the standard downstream
order within each of the 16 parts (fig. 1). The complete number (12010000) appears
just to the left of the station name., The assigned numbers are in numerical order
but are not consecutive. Gaps are left in the numbers to allow for new stations that
may be established.

AL?SKA
This report

Part 1, WSP 2151 ° Parts 4-5, WSP 2134  Part 8, WsP 2157
Part 2, WSP 2152  Part 6, WSP 2155  Parts 9-10, WSP 2158
Part 3, WSP 2153 Part 7, WSP 2156 Part 11, WSP 2159

Figure 1.--Map of the United States showing basins covered by the 10
water-supply papers on quality of surface waters in 1970. The shaded
part represents the section of the country covered by this volume; the
unshaded part represents the section of the country covered by other
water-supply papers.

Downstream order station numbers are not assigned to sites where only random
water-quality samples are taken. These sites are classified as water-quality mis-~
cellaneous sites and as a means of location and identification a 15-digit number con-
sisting of the latitude and longitude coordinates to the nearest second for each site plus
a 2-digit sequential number is assigned. For example, the station number for a water-
quality miscellaneous site with lat 42°28'47", long 071°41'04" would be 422847071410401.

Descriptive statements are given for each sampling station where chemical analyses,
temperature measurements, or sediment determinations have been made. These
statements include location of the station, drainage area, periods of records available,
extremes of dissolved solids, hardness, specific conductance, temperature, sediment
discharge, and other pertinent data. Records of discharge of the streams at or near the
sampling station are included in most tables of analyses.

During the water year ending September 30, 1970, the Geological Survey main-
tained 285 stations on 205 streams for the study of chemical and physical character-
istics of surface water, Samples were collected daily and monthly at 158 of these
locations for chemical-quality studies. Samples also were collected less frequently
at many other points. Water temperatures were measured continuously at 235 and
daily at 23 stations. All surface water samples collected and analyzed during rhe
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year have not been included. Single analyses made of daily samples before compositing
have not been reported. Specific conductance is determined and reported for almost
all daily samples.

For chemical-quality stations equipped with noncontinuous-digital monitors, the
records consist of daily maximum, minimum, and mean values for each constituent
measured and are based upon hourly punches beginning at 0100 hours and ending at
2400 hours for the day of record. More detailed records (hourly values) may be ob-
tained by writing the district office listed under Division of Work on page 22.

Quantities of suspended sediment are reported for 47 stations during the year
ending September 30, 1970. Sediment samples were collected one or more times
daily at most stations, depending on the rate of flow and changes in stage of the stream,
Particle-size distributions of sediments were determined at 12 stations.

Some of the stations for which data are published in this volume are included in
special networks and programs. These stations are identified by their title, set in
parentheses, under the station name,

Hydrologic bench-mark station is one that provides hydrologic data for a basin in
which the hydrologic regimen will likely be governed solely by natural conditions. Data
collected at a bench-mark station may be used to separate effects of natural from
manmade changes in other basins which have been developed and in which the physi-
ography, climate, and geology are similar to thosein the undeveloped bench-mark basin.

International Hydrological Decade (IHD) River Stations provide a general index of
runoff and materials in the water balance (discharge of water, and dissolved and
transported solids) of the world. In the United States, IHD Stations provide indices of
runoff and the general distribution of water in the principal river basins of the con-
terminous United States and Alaska.

Irrigation network stations are water-quality stations located at or near certain
streamflow gaging statlons west of the main stem of the Mississippi River. Data
collected at these stations are used to evaluate the chemical quality of surface waters
used for irrigation and the changes resulting from the drainage of irrigated lands.
Prior to water year 1966, these data were published in the annual water-supply paper
series, "Quality of Surface Waters for Irrigation, Western States,”

Pesticide program is a network of regularly sampled water-quality stations where
additional monthly samples are collected to determine the concentration and distribution
of pesticides in streams whose waters are used for irrigation or in streams in areas
where potential contamination could result from the application of the commonly used
insecticides and herbicides.

Pesticides are chemical compounds used to control the growth of undesirable plants
and animals. Major categories of pesticides includeinsecticides, miticides, fungicides,
herbicides, and rodenticides, Since the first application of DDT as an insecticide in the
early 1930's, there have been almost 60,000 pesticide formulations registered, each
containing at least one of the approximately 800 different basic pesticide compounds
(Goerlitz and Brown, 1972, p. 24). The United States annually produces about 1 billion
pounds of these compounds. Although efforts are being made to substitute many of the
chlorinated hydrocarbon pesticides with more specific, fast-acting, and easily degrad-
able compounds, chlorinated hydrocarbon pesticides are still commonly used in many
areas of the country.

Radiochemical program is a network of regularly sampled water-quality stations
where additional samples are collected twice a year (at high and low flow) to be
analyzed for radioisotopes. The streams that are sampled represent major drainage
basins in the conterminous United States,

Radioisotopes are isotope forms of an element that exhibit radioactivity. Isotopes
are varieties of a chemical element that differ in atomic weight, but are very nearly
exactly alike in chemical properties., The difference arises because the atoms of the
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1sotopic forms of an element differ in the rumber of neutrons in the nucleus. For ex-
ample:  Ordinary chlorine is a mixture of isotopes having atomic weights 35 and 37,
with *he natural mixture having atomic weight about 35.453. Many of the elements
similarly exist as mixtures of isotopes. and a great many new isotopes have been pro-
diiced in the operation of nuclear devices such as the cyclotron (Rose, 1966). There
are 275 isotopes of the 81 stable elements 1n addition to over 800 radioactive isotopes.

Radioisotopes that are determined in this program are those of uranium in micro-
grams per litre, radium as radium-226 in picocuries per litre, gross beta radiation as
strentiwa/yttrium~-9 in picocuries per litre, and gross alpha radiation as micrograms
of uranium equivalent per litre.

A picocurie (PC/L, pCi/l) is one millionth of the amount of radioactivity represented
by a micrecurie. which is the quantity of radiation represented by one millionth of a
gram of radium-226, A picocurie of radium results in 2,22 disintegration per minute,

COLLECTION AND EXAMINATION OF DATA

water srations usuglly are located at or near points on Streams where
measured by the U.S. Geological Survey. The concentration of solutes
at different locations in the strecam-cross section may vary widely with
© rates of water discharge depending on the source of the marerial and the
we and mixing of the stream. In general, the distribution of sediment in a
stream section is much more variable than the distribution of solutes, lt is necessary
to sample fome streams at several verticals across the channel and especially for
sediment. to uniformly traverse the depth of flow. These measurements require
special sampling equipment to adequately integrate the vertical and lateral variability
of the concertration in the section, These procedures yield a velocity-weighted mean
concentration for the section.

The near uniformly dispersed ions of the solute load move with the velocity of
the transporting warer, Accordingly, the mean section concentration of solutes de-
termired from samples 18 a precize measure of the total solute load. The mean
secticn concentration obtained from suspended sediment samples is a less precise
measure of the total sediment discharge. because the sediment samplers do not traverse
the bowom 03 foot of the =sampling verrical where the concentration of suspended
sediment is greatest and because a significant part of the coarser particles in many
streame usually move in continuous contact with the bed and are not represented
in the suspended sediment sample, Hence. the computed sediment discharges presented
ir this report are usually lessthanthietotal sediment discharges. For most streams the
difference between the computed and total sediment discharges will be small, in the
order of a few percent.

CHEMICAL QUALITY

The methods of collecting and compositing water samples for chemical analysis
are described by Brown. Skougstad, and Fishman (1970). No single method of com-
positing samples is applicable to all problems related to the study of water quality.
Composites are made on the hasis of dissolved-solids content as indicated by measure-
ments of conductivity of daily samples, supplemented by other information such as
<chloride content, river stage. weather conditions, and other background information of

the atream.

TEMPERATURE

Daily water temperatures were measured at mostofthe stations at the time samples
were collected for chemical quality or sediment content, Sc¢ far as practicable, the
water temperatures were taken ar about the same time each day. Large streams have
a smali diurmal remperature change while small, shallow streams may have a daily
range of several degrees and may follow closely the changes in air temperature, Some
streams may be affected by waste-heat discharges.
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At stations where continuously recording thermographs are present, the recurds
consist of maximum and minimum temperatures for eachday, and the monthly averages.

SEDIMENT

In general, suspended-sediment samples were collected daily with depth-integrating
samplers (U.S. Inter-Agency, 1963). At some stations, samples were collected art
a fixed sampling point at one vertical in the cross section. Depth-integrated sampies
were collected periodically at three or more verticalsin the cross section to determine
the cross-sectional distribution of the concentration of suspeaded sediment with
respect to that at the daily sampling vertical. in streams where transverse dis-
tribution of sediment concentration ranged widely, samples were taken at two or more
verticals to define more accurately the average concentration of the cross secticu.
During periods of high or rapidly changing flow, samples generally were taken several
times a day and, in some instances, hourly.

Sediment concentrations were determined by filtration-evaporation merhod. At
many stations the daily mean concentration for some days was obtained by plctting
the velocity-weighted instantaneous concentrations on the gage-height chart. The
plotted concentrations, adjusted if necessary, for cross-sectional distribution were
connected or averaged by continuous curves to obtain a concentration graph. This
graph represented the estimated velocity-weighted concentration at any time, and for
most periods daily mean concentrations were deiermiued from the graph. The days
were divided into shorter intervals when erther the concentration or warer discharge
was changing rapidly. During some periods of mincr variation in concentration. the
average concentration of the samples was used as the daily mesn concentrari
During extended periods of relatively uniform concentration and flow, samp!
a number of days were composited to obtain average concentrations and aversee
daily sediment discharges for each period. (See Expression of Results, p, 7.1

For periods when no samples were collected, daily discharges of suspended sediment
were estimated on the basis of water discharge, sediment concentrations observed
immediately before and after the periods, and suspended-sediment discharges for other
periods of similar warer discharge. The estimartes were further guided by precipt
records and sediment discharge at other stations in the same or adiacent &

In many instances where there were nocbservanous for several dayvs. the suspended-
sediment discharges for individual days were not estimared. hecause numerous factors
influencing the quantities of transported sediment made it very difficulr to rmake
accurate estimates for individual days. However, estimated discharges of suspendad
sediment for missing days in an otherwise centinuous period of sampling have
included in monthly and annual totsis in order to provide 4 complete vecord. Fo:
some streams, samples were collecred weekly, monthly, or less frequenty, and
only rates of sediment discharge at the time of sampling are shown.

In addition to the records of quantities of suspended sediment transported, records
of particle sizes of sediment are included. [he particle gizes of suspended sediment
for many of the stations, and- the parricle sizes of the bed material fuv some of the
stations were determined intermittently.

The size of particles carried in suspension by streams commonly ranges rrom
colloids (finer than about 0.24 microns) to coarsesand (2.0 mm). The cominon metnada
of particle-size analysis caunot accommodate such a wide range. Hence iTwas
necessary to separate most samples into two parts, that part coarser than (L0627 mm
and that part finer than 0.062 mm. ‘The separations were made by sieve or by tall
velocity technique. The coarse fractions were classified by sieve separation 71 in
visual-accumulation tube (L', S. inter-Agency, 19537), The fine tractious were class:
by the pipet method (Kiimer and Alexander, 1949} or the hottom withdrawa: tabe
method (U.S. Inter-Agency, i94%),

feSu
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EXPRESSION OF RESULTS

The quantities of solute concentrations analyzed in the laboratory are measured
in either milligrams per litre or micrograms per litre, Milligrams per litre (mg/l,
MG/L) is a unit which represents the weight of solute per unit volume of water. A
microgram per litre (ug/1, UG/L) is one thousandth of a milligram per litre,

Milliequivalents per litre are not reported but they can be converted easily from
milligrams per litre data. A milliequivalent per litre (me/l) is one thousandth of a
gram equivalent weight of a constituent. Chemical equivalence in milliequivalents
per litre can be obtained by (a) dividing the concentration in milligrams per litre
by the combining weight of that ion, or (b) by multiplying the concentration (in mg/1)
by the reciprocals of the combining weights. Table 1 on page 6, lists the reciprocals
of the combining atomic weights based on carbon-12 (International Union of Pure and
Applied Chemistry, 1961).

The hardness of water is conventionally expressed in all water analyses in terms
of an equivalent quantity of calcium carbonate. Such a procedure is required because
hardness is caused by several different cations, present in variable proportions, It
should be remembered that hardness is an expression in conventional terms of a
property of water. The actual presence of calcium carbonate in the concentration given
is not to be assumed. The hardness caused by calcium and magnesium (and other
cations if significant) equivalent to the carbonate and bicarbonate is called carbonate
hardness; the hardness in excess of this quantity is called noncarbonate hardness,
Hardness or alkalinity values expressed in milligrams per litre as calcium carbonate
may be converted to milliequivalents per litre by dividing by 50.

The value usually reported as dissolved solids is the residue on evaporation after
drying at 180'C for 1 hour. For some waters, particularly those containing moderately
large quantities of soluble salts, the value reported is calculated from the quantities of
the various determined constituents using the carbonate equivalent of the reported
bicarbonate. The calculated sum of the constituents may be given instead of or in
addition to the residue. In the analyses of most waters used for irrigation, the quantity
of dissolved solids is given in tons per acre-foot as well as in milligrams per litre.

Table l.--Factors for conversion of chemical constituents in milligrams per litre
to milliequivalents per litre

Mulri- Multi-

lon ply by Ion ply by

Aluminum (AI3 Y, .. .. ... 0.11119  lodide (I-1) . . . . ... ... . 0.00788
Ammonia as NH¥L | ., . ... .05544 [Iron(Fe*®)* ., .. ... ... .05372
Arsenic (As® ). . ... ..., .04004 Lead (Pb+2)* . . ... ..... .00965
Barium (Ba+2) ., .. ...... .01456  Lithium (Li#) . . ... .. .. 14411
Bicarbonate (HCOz-1). . . . .. .01639  Magnesium (Mg*) .. ... .. .08226
Bromide (Br-1). . .. . . ... .01251  Manganese (Mn+2)*, , . . .. . .03640
Cadmium (Cd*2)*. . . . . ... 01779 Mercury (Hg+2)* . .. .. ... .00997
Calcium (Ca*2) . . ..., . ... .04990  Nickel (Ni+2)*. ., , . .. ... .03406
Carbonate (COz=2 ) . . . .. .. .03333  Nitrate (NOg5™Y). . . .. ... .. .01613
Chloride (CI71) . . . . v .. .. 02821 Nitrite (NO;7). . . . . c .. 02174
Chromium (Cr+6)* , . .. ... .11539 Phosphate (PO, . ... ... . .03159
Cobalt (Co#8)*. , . . ... ... .03394  Potassium (K+1) . ... .... .02557
Copper (Cu*2)* ., .. ... .. .03148  Sodium (Na+l). . . ....... .04350
Cyanide (CN-1) . . .. ... .. .03844  Stronmtium (Sr+2)*. .. . .. .. .02283
Fluoride ‘F-1) .. ... .... .05264 Sulfate (SO;2).......... .02082
Hydrogen (H*) . . . .. .. .. .99209  Sulfide (S-2). . . . . ... ... .06238
Hydroxide (OH-1) . . . . .. .. .05880 Zinc Zn*¥)* . ... ...... .03060

*Constituent reported in micrograms per litre; multiply by factor and divide results
by 1,000.
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Specific conductance is given for most analyses and was determined by means
of a conductance bridge and using a standard potassium chloride solutiort as reference,
Specific conductance values are expressed in micromhos per centimetre at 25°C,
Specific conductance in micromhos is 1 million times the reciprocal of specific
resistance at 25°C. Specific resistance is the resistance in ohms of a column of
water | centimetre long and | square centimetre in cross section.

'The discharge of the streams is reported in cubic feet per second (see Streamflow,
pP. 20) and the temperature in degrees Celsius (C). Color is expressed in units of
the platinum-cobalt scale proposed by Hazen (1892). A unit of color is produced by
one milligram per litre of platinum in the form of the chloroplatinate ion. Hydrogen-
ion concentration is expressed in termns of pH units. By definition the pH value of a
solution is the negative logarithm of the concentration of gram ions of hydrogen.

An average of analyses for the water year is given for most daily sampling stations.
Most of these averages are arithmetical, time-weighted, or discharge-weighted; when
analyses during a year are all on 10-day composites of daily samples with no missing
days, the arithmetical and time-weighted averages are equivalent. A time-weighted
average represents the composition of water that would be contained in a vessel or
reservoir that had received equal quantities of water from the river each day for the
water year. A discharge-weighted average approximates -the composition of water
that would be found in a reservoir containing all of the water passing a given station
during the year. A discharge-weighted average iscomputed by multiplying the discharge
for the sampling period by the concentrations of individual constituents for the corre-
sponding period and dividing the sum of the products by the sum of the discharges.
For most streams, discharge-weighted averages are lower than arithmetical averages
because at times of high discharge the rivers generally have low concentrations of
dissolved solids.

A program for computing these averages by digital computer was instituted in
the 1962 water year. This program extended computations to include averages for
pH values expressed in terms of hydrogen ion and averages for the concentration of
individual constituents expressed in tons per day. Concentrations in tons per day are
computed the same as daily sediment discharges.

The concentration of sediment in milligrams per litre is computed as 1,000,000
times the ratio of the weightof sediment to the weight of water-sediment mixture. Daily
sediment discharges are expressed in tons per day and except for subdivided days, are
usually obtained by multiplying daily mean sediment concentrations in mg/1 by the daily
mean discharge in cubic feet per second, and the conversion factor, normally 0.0027.

For those days when the published sediment discharge value differs from the value
computed, the reader can assume that the sediment discharge for that day was computed
by the subdivided-day method.

Particle-size analyses are expressed in percentages of material finer than classified
sizes (in millimetres). The size classification used in this report agrees with recom-
mendations made by the American Geophysical Union Subcommitteeon Sediment Termi-
nology. The classification is as follows:

Classification Size (mm) Method of analysis
0.00024 - 0.004 Sedimentation
004 - .062 Sedimentation
.062 - 20 Sedimentation or sieve
2.0 - 64,0 Sieve

The particle-size distributions given in this report are not necessarily representative of
all the particle sizes of sediment intransportin the natural stream. Most of the organic
matter is removed and the sample is subjected to mechanical and chemical dispersion
before analysis in distilled water. Chemical dispersion is not used for native-water
analysis (Guy 1969),

Prior to the 1968 water year, data for chemical constituents and concentrations of
suspended sediment were reported in parts per million (ppm) and water temperatures
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were reported in degrees Fahrenheit ('F). In October 1967, the U.S. Geological Survey
began reporting data for chemical constituents and concentrations of suspended sediment
in milligrams per litre (mg/1) and water temperatures are given in degrees Celsius (°C),
In waters with a density of 1.000 g/ml (grams per millilitre), milligrams per litre and
parts per million can be considered equal. In waters with a density greater than
1.000 g/ml, values in milligrams per litre should be divided by the density to convert
to parts per million. (See table 2 on page 9.) Temperature, in degrees Celsius may be
converted to degrees Fahrenheit by using table 3 on page 9.

COMPOSITION OF SURFACE WATERS

All natural waters contain dissolved mineral matter. The quantity of dissolved
mineral matter in a natural water depends primarily on the type of rocks or soils
with which the water has been in contactand the length of time of contact. Ground water
is generally more highly mineralized than surface runoff because it remains in contact
with the rocks and soils for much longer periods. Some streams are fed by both surface
runoff and ground water from springs or seeps. Such streams reflect the chemical
character of their concentrated underground sources during dry periods and are more
dilute during periods of heavy rainfall, The dissolved-solids content in a river is
frequently increased by drainage from mines or oil fields, by the addition of industrial
or municipal wastes, or--in irrigated regions--by drainage from irrigated lands,

The mineral constituents and physical properties of natural waters reported in
the tables of analyses include those that have a practical bearing on water use, The
results of analyses generally include silica, iron, calcium, magnesium, sodium,
potassium (or sodium and potassium together calculated as sodium), carbonate,
bicarbonate, sulfate, chloride, fluoride, nitrate, boron, pH, dissolved solids, and
specific conductance. Aluminum, manganese, color, acidity, dissolved oxygen, and
other dissolved constituents and physical properties are reported for certain streams.
Microbiologic (coliforms) and organic components (pesticides, total organic carbon)
and minor elements (arsenic, cobalt, cadmium, copper, lead, mercury, nickel, strontium,
zinc, etc.) are determined occasionally for some streams in connection with specific
problems and the results are reported. The source and significance of the different
constituents and properties of natural waters are discussedin the following paragraphs.
The constituents are arranged in the order that they appear in the tables.

MINERAL CONSTITUENTS IN SOLUTION

Silica (S10,,)

Silica is dissolved from practically all rocks. Some natural surface waters contain
less than 5 milligrams per litre of silica and few contain more than 50 mg/1, but the
more common range is from 10 to 30 mg/l. Silica affects the usefulness of a water
because it contributes to the formation of boiler scale; it usually is removed from
feed water for high-pressure boilers. Silica also forms troublesome deposits on
the .blades of steam turbines. However, it is not physiologically significant to humans,
livestock, or fish, nor is it of importance in irrigation water,

Aluminum (Al)

Aluminum is usually present only in negligible quantities in natural waters except
in areas where the waters have been in contact with the more soluble rocks of high
aluminum content such as bauxite and certain shales. Acid waters often contain large
amounts of aluminum. It may be troublesome in feed waters where it tends to be
deposited as a scale on boiler tubes.

Iron (Fe)

Iron is dissolved from many rocks and soils, On exposure to air, normal basic waters
that contain more than 1 mg/l of iron soon become turbid with the insoluble reddish
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Table 2.--Factors for conversion of sediment concentration in milligrams per litre
to parts per million*
(All values calculated to three significant figures)

Range of Range of Range of Range of
concen- concen- concen- concen-
tration Di- tration Di- tration Di~ tration Di-
in 1000 vide in 1000 vide in 1000 vide in 1000 vide
mg/1 by mg/1 by mg/1 by mg/1 by
0 - 8 1.00 201-217 1.13 411-424 1.26 619-634 1.39
8.05- 24 1.01 218-232 1.14 427-440 1.27 636-650 1.40
24.2 - 40 1.02 234-248 1.15 443-457 1.28 652-666 1.41
40.5 - 56 1.03 250-264 1.16 460-473 1.29 668-682 1.42
56.5 - 72 1,04 266-280 1.17 476-489 1.30 684-698 1.43
72.5 -~ 88 1.05 282-297 1.18 492-506 1.31 700-715 1.44
88.5 ~-104 1.06 299-313 1.19 508-522 1.32 717-730 1.45
105 -120 1.07 315-329 1.20 524-538 1.33 732-747 1.46
121 -136 1.08 331-345 1.21 540-554 1.34 749-762 1.47
137 -152 1.09 347-361 1.22 556-570 1.35 765-780 1.48
153 -169 1.10 363-378 1.23 572-585 1.36 782-796 1.49
170 -185 1.11 380-~393 1.24 587-602 1.37 798-810 1.50
186 -200 1.12 395-409 1.25 604-617 1.38

*Based on water density of 1.000 g/ml and a specific gravity
of sediment of 2.65 g/cc.

Table 3.--Degrees Celsius ('C) to degrees Fahrenheit ("F)*
(Temperature reported to nearest 0.5°C)

‘C F C °F ‘c F °C °F e °F
0.0 32 10.0 50 20.0 68 30.0 86 40.0 104

.5 33 10.5 51 20.5 69 30.5 87 40,5 105
1.0 34 11.0 52 21.0 70 31.0 88 41.0 106
1.5 35 11.5 53 21.5 71 31.5 89 41.5 107
2.0 36 12.0 54 22.0 72 32.0 90 42.0 108
2.5 36 12.5 54 22.5 72 32.5 90 42.5 108
3.0 37 13.0 55 23.0 73 33.0 91 43.0 109
35 38 13.5 56 23.5 74 33.5 92 43.5 110
4.0 39 14.0 57 24.0 75 34.0 93 44.0 111
4.5 40 14.5 58 24.5 76 34.5 94 44.5 112
5.0 41 15.0 59 25.0 77 35.0 95 45.0 113
5.5 42 15.5 60 25.5 78 35.5 96 45.5 114
6.0 43 16.0 61 26.0 79 36.0 97 46.0 115
6.5 44 16.5 62 26.5 80 36.5 98 46.5 116
7.0 45 17.0 63 27.0 81 37.0 99 47.0 117
7.5 45 17.5 63 27.5 81 37.5 99 47.5 117
8.0 46 18.0 64 28.0 82 38.0 100 48.0 118
8.5 47 18.5 65 28.5 83 38.5 101 48.5 119
9.0 48 19.0 66 29.0 84 39.0 102 49.0 120
95 49 19.5 67 29.5 85 39.5 103 49.5 121

*C =5/9 ('F - 32) or °F = 9/5 (°C) + 32.
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ferric compounds produced by oxidation. Surface waters; therefore, seldom contain as
much as 1 mg/l of dissolved iron, although some acid waters carry large quantities of
iron in solution. Iron causes reddish-brown stains on porcelain or enameled ware and
fixtures and onfabrics washed inthewater, The highest desirable level of concentrations
of iron in culinary and drinking-wateris 0.1 mg/1 (100 pg/1) with a maximum permissible
level of 1.0 mg/1 (1,000 ug/1). (International Standards for Drinking-Water (ISD-W),
1971).

Manganese (Mn)

Manganese is dissolved in appreciable quantities from rocks in some sections
of the country. It resembles iron in its chemical behavior and in its occurrence in
natural waters. However, manganese in rocks is less abundant than iron. As a result
the concentration of manganese is much less than that of iron and is not regularly
determined in many areas, It is especially objectionable in water used in laundry work
and in textile processing. Concentrations as low as 0.2 mg/1 (200 ug/l) may cause
a dark-brown or black stain on fabrics and porcelain fixtures. Appreciable quantities
of manganese are often found in waters containing objectionable quanrities of iron.

Calcium (Ca)

Calcium is dissolved from almost all rocks and soils, but the highest concentrations
are usually found in waters that have been in contact with limestone, dolomite, and
gypsum. Calcium and magnesium make water hard and are largely responsible for the
formarion of boiler scale. Most waters associated with granite or silicious sands
contain less than 10 mg/l of calcium; waters in areas where rocks are composed of
dolomite and limestone contain from 30 to 100 mg/); and waters that have come in
contact with deposits of gypsum may contain several hundred mg/l.

Magnesium (Mg)

Magnesium is dissolved from many rocks, particularly from dolomitic rocks. Its
effect in water is similar to that of calcium. The magnesium in soft waters may
amount to only 1 or 2 mg/l, but water in areas that contain large quantities of dolomite
or other magnesium-bearing rocks may contain from 20 to 100 mg/l or more of
magnesium.

Sodium and potassium (Na and K)

Sodium and potassium are dissolved from practically all rocks. Sodium is the
predominant cation in some of the more highly mineralized waters found in the western
United States, Natural waters that contain only 3 or 4 mg/1 of the two together are
likely to carry almost as much potassium as sodium. As the total quantity of these
constituents increases, the proportion of sodium becomes much greater. Moderate
quantities of sodium and potassium have little effect on the usefulness of the water
for most purposes, but waters that carry more than S0 to 100 mg/l of the two may
require careful operation of steam boilers toprevent foaming. More highly mineralized
waters that contain a large proportion of sodium salts may be unsatisfactory for
irrigation,

Bicarbonate, carbonate and hydroxide (HCO3,003, OH)

Bicarbonate, carbonate, or hydroxide is sometimes reported as alkalinity, The
alkalinity of a water is produced by anions or molecular species of weak acids which
are not fully dissociated above a pH of 4.5. Since the major causes of alkalinity in
most natural waters are carbonate and bicarbonate ions dissolved from carbonate
rocks, the results are usually reported in terms of these constituents. Although
alkalinity may suggest the presence of definite amounts of carbonate, bicarbonate
or hydroxide, there are other ions that contribute to alkalinity such as silicates,
phosphates, borates, possibly fluoride, and certain organic anions which may occur
in colored waters. The significance of alkalinity to the domestic, agricultural, and
industrial user is usually dependent upon the nature of the cations (Ca, Mg, Na, K)
associated with it. Alkalinity in moderate amountsdoes not adversely affect most users.

Hydroxide may occur in water that has been softened by the lime process. Its
presence in streams usually can be taken as an indication of contamination and does
not represent the natural chemical character of the water,
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Sulfide (S)

Sulfide occurs in water as a result of bacterial and chemical processes. It usually
is present as hydrogen sulfide. Variable amounts may be found in waters receiving
sewage and (or) industrial wastes, such as from tanneries, papermills, chemical plants,
and gas manufacturing work (California State Water Quality Control Board, 1963).

Waters containing sulfides, especially hydrogen sulfide, may be considered un-
desirable because of their odor, The toxicity to aquatic organisms differs significantly
with the species and the nature of associated ions.

Sulfate (SO 4)

Sulfate is dissolved from most sedimentary rocks. Large quantities may be
derived from beds of gypsum, sodium sulfate deposits, and some types of shale.
Organic material containing sulfur adds sulfate to the water as a phase of the sulfur
cycle, Innatural waters, concentrations range from a few mg/1 to several thousand mg/1.

ISD-W (1971) recommends 200 mg/l as the highest desirable level of sulfate
concentration in drinking and culinary water.

Sulfates are less toxic to crops than chlorides.
Chloride (CI)

Chloride is dissolved from rock materials in all parts of the country. Surface
waters in the humid regions are usually low in chloride, whereas streams in arid or
semiarid regions may contain several hundred mg/l of chloride leached from soils
and rocks, especially where the streams receive return drainage from irrigated lands
or are affected by ground-water inflow carrying appreciable quantities of chloride.
Large quantities of chloride in water that contains a high content of calcium and
magnesium increases the water's corrosiveness, The presence of abnormal concen-
trations of chloride and nitrogenous material together in water supplies indicates
possible pollution by human or animal wastes,

Fluoride (F)

Fluoride has been reported as being presemt in some rocks to about the same
extent as chloride. However, the quantity of fluoride in natural surface waters is
ordinarily very small compared to that of chloride. Investigations have proved that
fluoride concentrations of about 0.6 to 1.7 mg/l reduced the incidence of dental caries
and that concentrations greater than 1.7 mg/l also protect the teeth from cavities
but cause an undesirable black stain (Durfor and Becker, 1964, p. 20). Public Health
Service, 1962, states, "When fluoride is naturally present in drinking water, the
concentration should not average more than the appropriate upper control limit (0.6 to
1.7 mg/l). Presence of fluoride in average concentration greater than two times the
optimum values shall constitute grounds for rejection of the supply.” Concentration
higher than the stated limits may cause mottled enamel in teeth, endemic cumulative
fluorosis, and skeletal effects.

Bromide (Br)

Bromine is a very minor element inthe earth's crust and is normally present in sur-
face waters inonly minute quantities, Measurable amounts may be found in some streams
that receive industrial wastes, and some natural brines may contain rather high con-
centrations. It resembles chloride in that it tends to be concentrated in sea water.

Todide (I)

Iodide is considerably less abundant both in rocksand water than bromine, Measur-
able amounts may be found in some streams that receive industrial wastes, and some
natural brines may contain rather high concentrations, It occurs in sea water to the
extent of less than 1 mg/l. Rankama and Sahama (1950) report iodide present in
rainwater to the extent of 0,001 to 0.003 mg/l and in river water in about the same
amount. Few waters will contain over 2.0 mg/I.
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Nitrogen, organic (N)

Organic nitrogen includes all nitrogenous organic compounds, such as amino acid,
polypeptides, and proteins, It is present naturally in all surface waters as the result
of inflow of nitrogenous products from the watershed and the normal biological life
of the stream.

Organic nitrogen is not pathologically significant but is sometimes an indication
of pollution.

Nitrogen, ammonia (NH 4 38 N)

. Ammonia nitrogen includes nitrogen in the forms of NH, and NH +l, As a component

of the nitrogen cycle, it is often present in water, but usually in only small amounts.
More than 0.1 mg/1 usually indicates organic pollution (Rudolph, 1931).

There is no evidence that ammonia nitrogen in water is physiologically significant
to man or livestock. Fish, however, cannot tolerate large quantities.

Nitrite (NOZ)

Nitrite is unstable in the presenceofoxygenand is, therefore, either absent or pres-
ent in only minute quantities in most natural waters under aerobic condition. The
presence of nitrite in water is sometimes an indication of organic pollution.

Recommended tolerances of nitrite in domestic water supplies differ widely. A
generally accepted limitis 2mg/1, but aslittle as 0.1 mg/1 has been proposed (California
State Water Quality Control Board, 1963).

Nitrate (NOS)

Nitrate in water is considered a final oxidation product of nitrogenous material
and may indicate contamination by sewage or other organic matter, such as agricultural
runoff, or industrial waste. The quantities of nitrate present in surface waters are
generally less than 5 mg/l (as NOS) and have no effect on the value of the water for
ordinary uses.

It has been reported that as much as 2 mg/l of nitrate in boiler water tends to
decrease intercrystalline cracking of boiler steel, Studies made by Faucett and Miller
(1946), Waring (1949) and by the National Research Council (Maxcy, 1950) concluded
that drinking water containing nitrates in excessof44 mg/1 (as NO,) should be regarded
as unsafe for infant feeding. ISD-W (1971) sets 45 mg/l as the upper limit.

Phosphorus (P)

Phosphorus is an essential element in the growth of plants and animals. It occurs
in water as organically bound phosphorus or as phosphate (PO,). Some sources
that contribute nitrate, suchasorganic wastes are also important sources of phosphorus.
The addition of phosphates in water treatment constitutes a possible source although
the dosage is usually small. In some areas phosphate fertilizers may yield some
phosphorus to water, Another important source is the use of phosphates in detergents.
Domestic and industrial sewage effluents often contain considerable amounts of phos-
phorus, Concentrations of phosphorus found in water are not reported to be toxic to
man, animal, orfish. However, the elementcan stimulate the growth of algae, which may
cause taste and odor problems in public water treatment and esthetic problems in
recreation areas.

Boron (B)

Boron in small quantities has been found essential for plant growth, but irrigation
water containing more than 1 mg/l boron is detrimental to citrus and other boron-
sensitive crops. Boron is reported in Survey analyses of surface waters in arid
and semiarid regions of the Southwest and West where irrigation is practiced or con-
templated, but few of the surface waters analyzed have harmful concentrations of boron.

Dissolved solids

The reported quantity of dissolved solids--the residue on evaporation--consists
mainly of the dissolved mineral constituents in the water. It may also contain some




COMPOSITION OF SURFACE WATERS 13

organic matter and water of crystallization. Waters withless than 500 mg/!1 of dissolved
solids are usually satisfactory for domestic and someindustrial uses, Water containing
several thousand mg/1 of dissolved solids are sometimes successfully used for irrigation
where practices permit the removal of soluble salts through the application of large
volumes of water on well-drained lands, but generally water containing more than
about 2,000 mg/1 is considered to be unsuitable for long-term irrigation under average
conditions.

Arsenic (As)

Arsenic compounds are present naturally in some waters, but the occurrence of
quantities detrimental to health is rare, Weed killers, insecticides and many industrial
effluents contain arsenic and are potential sources of water pollution. The upper limits
of arsenic concentration in drinking-water should not exceed 0.05 mg/1 (50 pg/l) and it
would seem wiser to keep the level as low as possible (ISD-W, 1971), Concentrations
of 2-4 mg of arsenic per litre are reported not to interfere with the self-purification
of streams (Rudolfs and others, 1944) but concentrations in excess of 15 mg/l may
be harmful to some fish,

Barium (Ba)

Barium may replace potassium in some of the igneous rock minerals, especially
feldspar, and barium sulfate (barite) is a common barium mineral of secondary origin.
Only traces of barium are present in surface water and sea water, Because natural
water contains sulfate, barium will dissolve only in trace amounts. Barium sometimes
occurs in brines from oil-well wastes,

Barium concentrations in excess of 1.0 mg/lisnot suitable for drinking and culinary
use because of the serious toxic effects of barium on heart, blood vessels, and nerves.

Cadmium (Cd)

This element is found in nature largely inthe form of the sulfide, and as an impurity
in zinc-lead ores. The carbonate and hydroxide are not very soluble in water and will
precipitate at high pH values; the chloride, nitrate, and sulfate are soluble and remain
in solution under most pH conditions.

The extensive useofthe element andits salts in metallurgy, electroplating, ceramics,
and photography makes it a frequent component of industrial wastes,

The results of animal studies suggest that very small amounts of cadmium can
produce nephrotoxic and cardiovascular effects, The reproductive organs of animals
are specifically affected after parenteral administration of very small amounts of
cadmium salts. The level of cadmium concentrationproposed for water use is 0.0l mg/1
(10 pg/1) or the lowest concentration that can be conveniently measured (ISD-W, 1971).

Chromium (Cr)

Few if any waters contain chromium from natural sources. Natural waters can
probably contain only traces of chromium as a cation unless the pH is very low. When
chromium is present in water, it is usually the result of pollution by industrial wastes.
Concentrations of more than 0.05 mg/l of chromium in the hexavalent form constitute
grounds for rejection of a water for domestic use on the basis of the standards of
the U.S. Public Health Service (1962).

Cobalt (Co)

Cobalt occurs in nature in the minerals smaltite, (Co,Ni)As,,, and cobaltite, CoAsS.
Alluvial deposits and soils derived from shales often contdin cobalt in the form of
phosphate or sulfate, but other soil types may be markedly deficient in cobalt in any
form (Bear, 1955). Ruminant animals may be adversely affected by grazing on land
“eficient in cobalt,

For domestic water supplies, no maximum safe concentration has been established
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Copper (Cu)

Copper is a fairly common trace constituent of natural water. Small amounts may be
introduced into water by solution of copper and brass water pipes and other copper-
bearing equipment in contact with the water, or from copper salts added to control algae
in open reservoirs. Copper salts such as the sulfate and chloride are highly soluble in
waters with a lowpH butinwater of normal alkalinity the salts hydrolyze and the copper
may be precipitated. In the normal pH range of natural water containing carbon dioxide,
the copper might be precipitated as carbonate, The oxidized portions of sulfide-copper
ore bodies contain other copper compounds. The presence of copper in mine water is
common,

Copper imparts a disagreeable metallic taste to water. As little as 1.5 mg/1 can
usually be detected, and 5 mg/l can render the water unpalatable, Copper is not con-
sidered to be a cumulative systemic poisonlikelead and mercury; most copper ingested
is excreted by the body and very little is retained. The pathological effects of copper
are controversial, butitis generally believed very unlikely that humans could unknowingly
ingest toxic quantities from palatable drinking water. The U.S. Public Health Service
(1962) recommends.that copper should not exceed 1.0 mg/1 (1,000 pg/1) in drinking and
culinary water. ISD-W, 1971 gives 0.05 mg/1 (50 pg/l) as the highest desirable level.

Lead (Pb)

Lead seldom occurs in most natural waters, butindustrial mine and smelter effluents
may contain relatively large amounts of lead which contaminates the streams. Also,
atmospheric contamination which is produced from several types of engine exhausts
has considerably increased the availability of this element for solution in rainfall,
resulting in contamination of lead in streams (Hem, 1970).

Lead in the form of sulfate is reportedto be soluble in water to the extent of 31 mg/1
(Seidell, 1940) at 25°C. In natural water this concentration would not be approached,
however, since a pH of less than 4.5 would probably be required to prevent formation of
lead hydroxide and carbonate, It is reported (Pleissner, 1907) that at 18°C wate¥ free of
carbon dioxide will dissolve the equivalent of 1.4 mg/l of lead and the solubility is
increased nearly four fold by the presence of 2.8 mg/1 of carbon dioxide in the solution.
Presence of other ions may increase the solubility of lead. Reports on human tolerance
of lead vary widely. U.S, Public Health Service (1962) states that lead shall not exceed
0.05 mg/1 (50 pg/l) in drinking and culinary water on carriers subject to Federal
quarantine regulations. ISD-W, 1971 gives 0.10 mg/1 (100 pg/1) as the upper limit,

Lithium (Li)

Lithium is present in some minerals but is not abundant in nature. From available
information, most fresh waters rarely contain lithium of concentrations exceeding
10 mg/1, but larger quantities may be present in brines and thermal waters. Lithium
is used in metallurgy, medicinal water, and some types of glass and storage batteries.
Waste from such industries may contain lithium,

Mercury (Hg)

Mercury is the only common metal which is liquid at ordinary temperatures.
It occurs free in nature but its chief source is cinnabar (HgS). Mercury compounds
are virulent culminative poisons which are readily absorbed through the respiratory
and gastrointestinal tracts or through unbroken skin (Weast and Selby, 1967).

The main source of high concentrations of dissolved mercury in water, in the form
of highly toxic methyl mercury, Hg(CH,),, comes from waste discharges from industrial
users of mercury and from mercurial pesticides.

Fish from streams and lakes subject to mercury contamination have been found to
contain amounts of mercury above the safe limits for food consumption. The U.S,
rPublic Health Service has proposed that the upper limit of dissolved mercury in water
for domestic use should not exceed 5 micrograms per litre (0.005 mg/l). ISD-W,
1971 recommends 0 001 mg/1 (1 pg/l) as the upper limit of concentration.
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Nickel (Ni)

Elemental nickel seldom occurs in nature, but its compounds are found in many
ores and minerals. Many nickel salts are quite soluble and may contribute to water
pollution, especially when discharged from metal-plating industries.

No set limit of nickel concentration has been established for public water supply.
Strontium (Sr)

Strontium is a typical alkaline-earth element and is similar chemically to calcium.
Strontium may be present in natural water in amounts up to a few mg/1 much more
frequently than the available data indicate. In most surface water the amount of stron-
tium is small in proportion to calcium. However, in sea water the ratio of strontium
to calcium is 1:30.

Zinc (Zn)

Zinc is abundant in rocks and ores but is only a minor constituent in natural water
because the free metal and its oxides are only sparingly soluble. In most alkaline
surface waters it is present only in trace quantities, but more may be present in acid
water. Chlorides and sulfates of zinc are highly soluble. Zincis used in many commer-
cial products, and industrial wastes may contain large amounts.

Zinc in water does not cause serious effects on health, but produces undesirable
esthetic effects, ISD-W, 1971 gives 5 mg/1 (5,000 pg/1) of zinc content as the highest
desirable level for drinking water and 15 mg/l as the maximum permissible level.

PROPERTIES AND CHARACTERISTICS OF WATER

Dissolved solids

Theoretically, dissolved solids are anhydrous residues of the dissolved substances
in water.

All solutes affect the chemical and physical properties of the water and result in an
osmotic pressure, Water with several thousand mg/l of dissolved solids is generally not
palatable, although those accustomed to highly mineralized water may complain that less
concentrated water tastes flat, The U.S, Public Health Service (1962) recommends that
the maximum concentration of dissolved solids not exceed 500 mg/l in drinking and
culinary water on carriers subject to Federal quarantine regulations, but permits 1,000
mg/l if no better water is available, ISD-W (1971) recommends 500 mg/] as the highest
desirable level and 1,500 mg/1 as the maximum permissible level. Reported livestock
tolerances range from 3,000 mg/1 (Colorado Agricultural Experiment Station, 1943)
to 15,000 mg/1 (Heller, 1933).

Industrial tolerances for dissolved solids differ widely, but few industrial processes
will permit morethan1,000mg/l. TheGeological Survey classifies the degree of salinity
of these more mineralized bodies of water as follows (Swenson and Baldwin, 1965):

Dissolved solids (mg/1) Degree of salinity
Less than 1,000 . . . . . . .. Nonsaline,
1,000t0 3,000 . . . ... ... Slightly saline.
3,000 to 10,000. . . . ... .. Moderately saline,
10.000 to 35,000 . . . .. . .. Very saline,

Hardness

Hardness is the characteristic of water that receivesthe most attention in industrial
and domestic use. It i{s commonly recognized by theincreased quantity of soap required
to produce lather. The use of hard water is also objectionable because it contributes
to the formation of scale in boilers, water heaters, radiators, and pipes, with the
resultant decrease in rate of heat transfer, possibility of boiler failure, and loss of
flow.
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Hardness is caused almost entirely by compounds of calcium and magnesium.
Other constituents--such as iron, manganese, aluminum, barium, strontium, and
free acid--ailso cause hardness, although they usually are not present in quantities
large enough to have any appreciable effect.

Generally, bicarbonate and carbonate determine the proportions of "carbonate™
hardness of water, Carbonate hardness is the amount of hardness chemically equivalent
to the amount of bicarbonate and carbonate in solution. Carbonate hardness is approx-
imately equal to the amount of hardness that is removed from water by boiling,

Noncarbonate hardness is the difference between the hardness calculated from
the total amount of calcium and magnesium in solution and the carbonate hardness.
The scale formed at high temperatures by the evaporation of water containing non-
carbonate hardness commonly is tough, heat resistant, and difficult to remove,

Although many people talk about soft water and hard water, there has been no firm
line of demarcation. Water that seems hard to an easterner may seem soft to a
westerner. In this report hardness of water is classified as follows:

Hardness range

(calcium carbonate in mg/1) Hardness description
0-60 . . ... .......... Soft
61-120. . ... .. ....... Moderately hard
121-18 . . . ... ... .... Hard
Morethan180. . ... .. ... Veryhard

Durfor and Becker. 1964, p. 23-27.
Acidity (11

The use of the terms acidity and alkalinity is widespread in the literature of water
analvsis and is a cause of confusion to those who are more accustomed to seeing a
pH of 7.0 used as a neutral point, Acidity of a natural water represents the content
of free carhbeon dioxide and other uncombined gases, organic acids and salts of strong
acids and weak basesthathydrolyzeto give hydrogen ions, Sulfates of iron and aluminum
in mine and industrial wastes are common sources of acidity,

Sodium-adsorption-ratio (SAR)

t

The term "sodium-adsorption-ratio (SAR)" was introduced by the U.S, Salinity
Lahoratory Staff (1954). It is a ratio expressing the relative activity of sodium ions
in exchange reaction with soil and is an index of the sodium or alkali hazard to the
soil. Sodium-adsorption-ratio is expressed by the equation:

SAR

where the concentrations of the ions are expressed in milllequivalents per litre.

Waters arc divided into four classes with respect to sodium or alkali hazard: low,
medium. high, and very high, depending upon the SAR and the specific conductance.
At a conductance of 100 micromhos per centimetre the dividing points are at SAR
values of 10. 18, and 26, but at 5,000 micromhos the corresponding dividing points
are SAR values of approximately 2.5, 6.5, and 11. Waters range in respect to sodium
hazard from those which can be used for irrigation on almo<r all soils to those which
are generally unsatisfactory for irrigation.

Specific conductance (micromhos per centimetre at 25°C)

Specific conductance is a convenient, rapid determination used to estimate the
amount of dissolved solids in water. It is a measure of the ability of water to transmit
s small electrical current (see p. 7). The more dissolved solids in water that can
transmit electricity the greater the specific conductance of the water. Commonly,
the amount of dissolved solids (in mg/1) is about 65 percent of the specific conductance




.

COMPOSITION OF SURFACI WATTES

(in micromhos;. This relation is not constant from siream to scream o from wedl o
well and it may even vary in the same source with changes in the composition of the
water (Durfor and Becker, 1964 p. 27-29).

Specific conducrance of most waters in the eastern United States is less than 1,000
micromhos, but in the arid western parts of the country, a specific conductance of
more than 1,000 micromhos is common.

Hydrogen-ion concentration (pH)

Hydregen-ion concentration is expressed in terms of pH units (see p. 7). The values
of pH often are used as a measure of the solvent power of water or as an indicator of
the chemical behavior certain solutions may have toward rock minerals.

The degree of acidity or alkalinity of water, as indicated by the hydropen-ion
concentration, expressed as pH, is related to the corrosive properties of water and
is useful in determining the proper treatment for coagulation that may be necessary
at water-treatment plants. A pH of 7.0 indicates that the water is neither acid nor
alkaline. pH readings progressively lower than 7.0 denote increasing acidity and those
progressively higher than 7.0 denote increasing alkalinity., The pH of most nativa:
surface waters ranges between 6 and 8, Some alkaline surface waters have pH values
greater than 8.0 and waters containing free mineral acid or organic matter usually have
pH values less than 4.5.

The investigator who utilizes pH dara in his interpretations of water analyses
should be careful to place pH values in their proper perspective.

Temperature

Temperature is an important factor irn properly derermining the quality of water.
This is very evident for such a direct use as an industrial coolant, Temperature ~
also important, but perhaps not so evident, for its indirect influence upcr aquatic
biota, concentrations of dissolved gases, and distribution of chemical solutes ir lakes
and reservoirs as a consequence of thermal stratification and variation.

Surface water temperatures rend to change seasonally and daily with air teinperatc
except for the outflow of large springs. Superimposed upon the annual temperature ov blc
is a daily fluctuation of temperature which is greater in warm seasons than v cola
and greater in sunny periods than with a cloud cover. Natural warming is due mainly
to absorption of a sclar radiation by the water and secondarily to transfer of heat {rom
the air., Condensation of water vapor at the water surface is reported to furnish measur-
able quantities of heat. Heat loss takes place largely through radiation, with further
losses through evaporation and conduction to the air and to the streambed, Thus the
temperature of a small stream generally reaches a maximum in mid- to late afteraoon
due to solar heating and reaches 2 minimum from early to mid-moerning after noeturnal
radiation.

Color

In water analysis the term "color™ refers to the appearance of warer thar is Ivse
from suspended solids. Many turbid waters thac appear yellow, red. or Lrown when
viewed in the stream show very little color after the suspended matter ha= haen
removed. The yellow-to-brown ceolor of some waters is usually caused by crganic
matter extracted from leaves, roots, and other organic substances in tnhe ground. In
some areas objectionable color in water results from industrial wastes and sewage
Clear deep water may appear blue as the result of a scattering of sunlignt by rhe water
molecules. Water for domestic use and some industrial uges should pc free i .2
perceptible color. A color less than 15 units generally passes unpoticea (L .5,
Health Service, 1962). Some swamp waters have natural colur in excees of 300 w

The extent to which a water is colored by material in seolution is commonly reportad
as a part of a water analysis because a significant color in water may indicare the
presence of organic material thatmay have some bearing on the dissolved solids congzar
Color in water is expressed in terms of units between O and 500 or more based on
the above standard (see p. 7).
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Turbidity

Turbidity is the optical property of a suspension with reference to the extent to which
the penetration of light is inhibited by the presence of insoluble material, Turbidity is a
function of both the concentration and particle size of the suspended material. It is
reported in terms of mg/1 of silica or Jackson turbidity units (JTU).

Turbid water is abrasive in pipes, pumps, and turbine blades, Although turbidity
does not directly measure the safety of drinking water, it is related to the consumer's
acceptance of the water. The highest desirable level of turbidity for drinking water is
5 JTU with a maximum permissible level of 25 JTU (ISD-W, 1971).

Density at 20°C

Density is the mass of any substance per unit volume at a designated standard
temperature. Density should not be confused with specific gravity, which is a mass-
to-mass relation,

The density value has some use in industries that utilize brines and whose basic
unit of concentration of dissolved material is density. Density is used primarily by
the chemist in the computation of milligrams per litre for highly mineralized waters.

Dissolved oxygen (DO)

Oxygen dissolved in water is derived from the air and from the oxygen given off
in the process of photosynthesis by aquatic plants.

Dissolved oxygen in water has no adverse physiological effect and actually increases
the palatability of the water. No minimum concentration of dissolved oxygen required
to support fish life has been listed because the oxygen requirements of fish vary with
the species and age, with temperature, and with concentration of other substances in
the water,

Dissolved oxygen is responsible for many of the corrosion problems in industry.
Chemical oxygen demand (COD)

Chemical oxygen demand is a measure of the chemically oxidizable material in
the water, and furnishes an approximation of the amount of organic and reducing
material present. The determined value may correlate with natural-water color or
with carbonaceous organic pollution from sewage or industrial wastes.

Biochemical oxygen demand (BOD)

Biochemical oxygen demand is a measure of the oxygen required to oxidize the
organic material usable as a source of food by aerobic organisms.

Biological and microbiological information

Biological and microbiological information is an important aspect in the evaluation
of water quality. The kinds and amount of aquatic biota in a stream or lake can be
useful "indicators” of environmental conditions and particularly of the degree of
pollution of water with organic wastes (Doudoroff and Warren, 1957). Biological
information includes qualitative and quantitative analyses of plankton, bottom organisms,
and particulate inorganic and amorphous matter present, Microbiological information
includes quantitative identification of certain bacteriological indicator organisms.

Chlorophyll (plant pigment).--The concentrations of photosynthetic pigments in
natural waters vary with time and changing aquatic conditions. Concentrations of
chlorophyll a, b, and c (spectrophotometric determination) are used to estimate the
biomass and photosynthetic capacity of phytoplankton (blue-green algae). Ratiosbetween
the different forms of chlorophyll are thought to indicate the taxonomic composition
or the physiological state of the algae community (Slack, 1970),

Plankton.--Plankton is the floating (or weakly swimming) animal or plant life in
a body of water consisting, chiefly of minute plants (as diatomes and blue-green algae)
and of minute animals (as protozoan, entomostracans and various larvae). Algae are
known to cause tastes and odor in water supply.
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Plankton population in water is obtained by count level (the number of organisms
per millilitre).

Coliform bacteria.--Coliform organisms have long been used as indicators of
sewage pollution, although the group includes bacteria from diverse natural sources
and habitats. For example, members of the coliform group are indigenous to soil
and vegetation as well as feces. Standards for drinking-water quality provide definite
minimums as to number of samples examined and the maximum number of coliform
organisms allowable per 100 millilitres (ml) of finished water (Slack, 1970). The
coliform population of water is determined either by the most probable number (MPN),
or by the incubation membrane filter method, a direct count of coliform colonies per
plate.

Fecal coliform bacteria.--Fecal coliform is that portion of the coliform group
that is present in the intestinal tract of warm-blooded animals and is capable of
producing gas from lactos in suitable culture medium at 44.5°C. Organisms from
other sources generally cannot produce gas in this manner. (American Public Health
Assoc. and others, 1965). Thus, in general, the presence of fecal coliform organisms
indicates recent pollution (Slack, 1970).

Organics

Phenols. - -Phenolic material in water resources is invariably the result of pollution.
Phenols are widely used asdisinfectants and inthe synthesis of many organic compounds.
Waste products from oil refineries, coke areas, and chemical plants may contain high
concentrations. Fortunately, phenols decompose in the presence of oxygen and micro-
organisms, and their persistence downstream from point of entry is relatively short
lived. The rate of decomposition is dependent on the environment.

Very low concentrations impart such a disagreeable taste to water that it is highly
improbable that harmful amounts could be consumed unknowingly. Reported thresholds
of detection of taste and odor range from 0.001 to 0.01 mg/1.

Cyanide (CN).--Cyanides are not found free in nature, but may become contaminants
of water supplies by means of effluents from gasworks, coke ovens, steel mills, electro-
plating processes, and chemical industries. In natural streams and organic soils,
simple cyanides are decomposed by bacterial action, whereas the metal-cyanide
complexes are often quite stable and more resistant to degradation. The U.S. Public
Health Service (1962) set a recomimended limit of 0.01 mg cyanide per litre and a
mandatory limit of 0.2 mg/1 for waters subject to interstate regulations. ISD-W (1971)
sets the upper limit for drinking water as 0.05 mg/1.

Detergents (methylene blue active substance, MBAS).--Anionic surfactants in
detergents resist chemical oxidation and biological breakdown. Soap is an example
of this class and the synthetic members are sodium salts of organic sulfonates or
sulfates (Rose, 1966). Their persistence in water over long periods of time contributes
to pollution of both ground water and surface water. Some of the effects produced from
detergent pollution are unpleasant taste, odor, and foaming (Wayman, and others, 1962).
Although the physiological implications of MBAS to human beings is unknown, prolonged
ingestion of this material by rats is believed to be nontoxic (Paynter, 1960). The U.S.
Public Health Service (1962) recommends that MBAS should not exceed 0.5 mg/1 in
drinking and culinary waters. ISD-W (1971) sets 0.2 mg/1 as the highest desirable level
and 1.0 mg/1 as the maximum permissible level.

Total organic carbon (TOC).--Total organic carbon is a measure of the organically
related carbonaceous content of water. It includes all natural and manmade organic
compounds which are combustible at a temperature of 950°C.

Sediment

Fluvial sediment generally is regarded as that material which is transported by,
suspended in, or deposited by water. Suspended sediment is that part which remains
in suspension in water owing to the upward components of turbulent currents or by
colloidal suspension. Much fluvial sediment results from the natural process of erosion,
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which in turn is part of the geologic cycle of rock transformation. This natural pro-
cess may be accelerated by agricultural practices. Sediment also is contributed by a
number of industrial and construction activities, In certain sections, waste materials
from mining, logging, oil-field, and other industrial operations introduce large quantities
of suspended material.

The quantity of sediment, transported or available for transportation, is affected
by climatic conditions, form or nature of precipitation, character of the solid mantle,
plant cover, topography, andlanduse, Themode and rate of sediment erosion, transport,
and deposition is determined largely by the size distribution of the particles or more
precisely by the fall velocities of the particles in water. Sediment particles in the
sand size range (larger than 0.062 mm) do not appear to be affected by flocculation
or dispersion resulting from the mineral constituents in solution. In contrast, the
sedimentation diameter of clay and silt particles in suspension nray vary considerably
from point to point in a stream or reservoir, depending on the mineral matter in
solution and in suspension and the degree of turbulence present. The size of sediment
particles in transport at any point depends on the type of erodible and soluble material
in the drainage area, the degree of flocculation present, time in transport, and character-
istics of the transporting flow. The flow characteristics include velocity of water,
turbulence, and the depth, width, and roughness of the channel, As a result of these
variable characteristics, the size of particles transported, aswell as the total sediment
load, is in constant adjustment with the characteristics and physical features of the
stream and drainage area.

STREAMFLOW

Most of the records of stream discharge, used in conjunction with the chemical
analyses and in the computation of sediment loads in this volume, are published in
the Geological Survey water-supply paper series, "Surface Water Supply of the United
States, 1966-70." The discharge reported for a composite sample is usually the average
of daily mean discharges for the composite period. The discharges reported in the
tables of single analyses are either daily meandischarges or discharges obtained at the
time samples were collected and computed from a stage-discharge relation or from a
discharge measurement.

PUBLICATIONS

Reports giving records of chemical quality and temperatures of surface waters
and suspended-sediment discharges of streams in the area covered by this volume for
the water years 1941-70, are listed below:

Numbers of water-supply papers containing records for Parts 12-16, 1941-70

Year WSP Year WSP Year WSP Year WSP
1941 942 1949 1163 1957 1523 1965 1966
1942 950 1950 1189 1958 1574 1966 1996
1943 970 1951 1200 1959 1645 1967 2016
1944 1022 1952 1253 1960 1745 1968 2100
1945 1030 1953 1293 1961 1885 1969 2150
1946 1050 1954 1353 1962 1945 1970 2160
1947 1102 1955 1403 1963 1951

1948 1133 1956 1453 1964 1959

Records included in the above list which contain data for Part 15 (Alaska) originated
in 1964; those containing data for Part 16 (Hawaii) began in 1965. From 1948 to 1963
records for quantiry and quality of water in Alaska were published in WSP's 1372, 1460,
1486, 1500, 1570, 1640, 1720 and 1953, Geological Survey reports containing chemical
quality, temperature, and sediment data obtained before 1941 are as follows. Publications
dealing largely with the quality of ground-water supplies and only incidentally covering
the chemical composition of surface waters are not included. Publications that are out
of print are preceded by an asterisk,
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PROFESSIONAL PAPER

*135. Composition of river and lake waters of the United States, 1924,
BULLETINS
*479. The geochemical interpretation of water analyses, 1911,

770. The data of geochemistry, 1924.
WATER -SUPPLY PAPERS

*108. Quality of water in the Susquehanna River drainage basin, with an introductory
chapter on physiographic features, 1904.

*161. Quality of water in the upper Ohio River basin and at Erie, Pa., 1906.

*193. The quality of surface waters in Minnesota, 1907.

*236. The quality of surface waters in the United States, Part 1, Analyses of waters
east of the one hundredth meridian, 1909,

*237. The quality of the surface waters of California, 1910.

*239. The quality of surface waters of 1llinois, 1910.

*273. Quality of the water supplies of Kansas, with a preliminary report on stream
pollution by mine waters in southeastern Kansas, 1911.

*274, Some stream waters of the western United States, with chapters on sediment
carried by the Rio Grande and thé industrial application of water analyses,
1911.

*339. Quality of the surface waters of Washington, 1914,

*363. Quality of the surface waters of Oregon, 1914.

*418. Mineral springs of Alaska, with a chapter on the chemical character of some
surface waters of Alaska, 1917.

*596-B. Quality of water of Colorado River in 1925-26, 1928.

*596-D, Quality of water of Pecos River in Texas, 1928.

*¥596-E. Quality of the surface waters of New Jersey, 1928.

*¥636-A. Quality of water of the Colorado River in 1926-28, 1930.

*636-B. Suspended matter in the Colorado River in 1925-28, 1930.

*638-D. Quality of water of the Colorado River in 1928-30, 1932,

*839, Quality of water of the Rio Grande basin above Fort Quitman, Tex., 1938.

*¥889-E. Chemical character of surface water of Georgia, 1944,

*998. Suspended sediment in the Colorado River, 1925-41, 1947.

1048. Discharge and sediment loads in the Boise River drainage basin, ldaho,

1939-40, 1948.

1110-C. Quality of water of Conchas Reservoir, New Mexico, 1939-49, 1952,

Many of the reports listed are available for consultation in the larger public and
institutional libraries. Copies of Geological Survey publications still in print may be
purchased at a nominal cost from the Superintendent of Documents, Government Printing
Office, Washington, D.C. 20402, who will, upon request, furnish lists giving prices.

COOPERATION

Many municipal, State, and Federal agencies assisted incollecting records for these
quality-of-water investigations. Many investigations were supported by funds appro-
priated directly to the U.S, Geological Survey, State, local, and Federal agencies that
cooperated in these quality-of-water investigations are as follows:

Alaska--Alaska Department of Health and Welfare, R, A, Hall, commissioner,
succeeded by F. P. McGinnis; Alaska Department of Fish and Game, W. H.
Noerenberg, commissioner; Greater Anchorage Area Borough Assembly, J. M.
Asplund, chairman; city and borough of Juneau, J. A. Mclean, mayor; Kenai
Peninsula Borough, G. A, Navarre, chairman; city of Anchorage, G. M. Sullivan,
mayor.
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Hawaii~~City and county of Honolulu; Corps of Engineers, U.S. Army.

Idaho--Idaho Department of Water Administratiop, R. K. Higginson, director;
Environmental Protection Agency; Corpsof Engineers, U.S. Army; Forest Service,
U.S. Department of Agriculture; U.S. Department of State; Bureau of Commercial
Figheries, U.S. Department of the Interior.

Montana--Montana Fish and Game Department, F. H. Dunkle, director; Corps
of Engineers, U.S. Army; Environmental Protection Agency.

Oregon--State Engineer of Oregon, C. L. Wheeler; Oregon Board of Higher
Education, R. E. Lieuallan, chancellor; Oregon State Game Commission, J. W,
McKean, director; counties of Douglas and Lane; cities of Coos Bay-North Bend,
Portland, and Astoria; Portland General Electric Company; Corps of Engineers,
U.S. Army; Bureau of Fish and Wild Life and Bureau of Reclamation, U.S. De~
partment of the Interior; Forest Service, U.S. Department of Agriculture; counties
of Clark and Cowlitz; Washington Public Utilities Districts; Atomic Energy
Commission.

Washington--Washington State Department of Water Resources, H. M. Ahliquist,
director; Washington State Water Pollution Control Commission, J. P. Behlke,
director; Washington State Department of Ecology, J. A. Biggs, director; Wash-
ington State Department of Fisheries, T. C. Tollefson, director; city of Tacoma,
Department of Public Utilities, C. A. Erdahl, director; Corps of Engineers, U.S.
Army.

Wyoming--Wyoming Department of Agriculure, G. J. Hertzler, commissioner.

DIVISION OF WORK

The quality-of-water work was performed by the Water Resources Division of the
Geological Survey, J. S. Cragwall, Jr., chief hydrologist, and under the direction of the
district chiefs listed in the preface.

Correspondence regarding the records in this report or any additional information
should be directed to the district chief of the appropriate Geological Survey-Water
Resources Division district office as indicated below.

State District Office Address

Alaska Anchorage 99501 218 E Street
Hawaii Honolulu 96815 Fifth Floor

1833 Kalakaua Avenue
Idaho Boise 83724 Box 036, Federal Bldg.

Room 365

550 West Fort Street
Montana Helena 59601 421 Federal Bldg.

316 N. Park

P. O. Box 1696
Oregon Portland 97208 830 N.E. Holladay Street

P. O. Box 3202
Washington Tacoma 98402 Room 300

1305 Tacoma Avenue South
Wyoming Cheyenne 82001 4015 Warren Avenue

P. O. Box 2087
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WATER-QUALITY STATIONS IN DOWNSTREAM ORDER 25
PART 12. PACIFIC SLOPE BASINS IN WASHINGTON AND UPPER COLUMBIA RIVER BASIA
NASELLE RIVER RASIN
12010000 NASELLF RIVER NFAR NASELLE, WASH.

LOCATION.~-Lat 46°22'25", long 123°44'30", in SW.SW% sec.l, T.10 N., R.9 W., Pacific County, at bridge on county
highway, 1,350 ft downstream from gaging station, 2.5 miles upstream from Salmon Creek, 3.5 miles east of
Naselle and at mile 17.4.

DRAINAGE AREA.--54.8 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1965 to September 1970 (discontinued).
Water temperatures: August 1963 to September 1970.

EXTREMES. --1969-70:
Water temperatures: Maximun, 21.5°C July 19; minimum, 4.5°C Jan. 12, 13.

Period of record:
Water temperatures: Maximum, 23.0°C July 30, 1965, Aug. 15, 17, 1967, minimum, 2.0°C Dec. 31, 1968, Jan. 27-31,
1969,
REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control Com-
mission prior to July 1, and thereafter, by Washington State Department of Ecology. Temperature recorder at gag-
ing station 1,350 ft upstream from sampling site.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAG~ PO~
MEAN CAL- NE-~ TAS- BICAR- CAR~ CHLO- FLUO-
DIS- SILICA CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE  RIDE RIDE NITRATE
CHARGE (s102) (CA) (MG) (NA) (K) (HCO3} (co3) (5041 fcLy (F) (NO3)
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/LY (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) MG/LY
ocT.
06... 236 12 bak 1.2 445 3 20 4] 4.0 3.9 1.0 1.2
Nov.
05440 1130 9.7 3.8 1.0 3.7 b 15 o 3.2 3.8 .1 2.4
DEC.
0l... 191 12 4.4 1.2 4.1 o3 21 0 3.8 3.5 «0 1.2
JAN.
054, 234 12 4.2 1.1 4.2 .3 19 4] 3.6 3.4 .1 1.4
FEB.
Obayo 636 11 3.8 1.0 3.9 *3 17 o 3.2 3.5 o1 1.5
MAR .
02... 219 12 4.1 1.1 4,1 3 18 0 2.8 3.1 .1 1.5
APR.
gl... 202 11 4.2 1.2 4.8 b 19 o bob 3.7 .0 1.0
MAY
05..., 242 12 4.1 1.1 4.2 I 19 0 3.0 3.7 »1 .9
JUNE
02440 86 11 45 1.2 4.8 3 22 o 442 3.5 o1 .6
JuLy
l4ues 31 12 4.8 1.4 5.3 b 26 o 2.4 3.6 .1 .3
AUG.
O4vvs 26 11 4.8 1.3 5.2 3 25 <] 3.4 3.5 .1 .1
SEPT.
0l... 19 12 5.1 1.4 5.2 »3 26 0 3.6 4.0 .1 .1
DIS~
SOLVED
SOLIDS CAR- FIC COLOR
(RESI- HARD- BONATE COND- (PLAT- TEM- DIs- (coL- CHRO-
DUE AT NESS HARD~ UCTANCE PH INUM— PERA- SOLVED ONIES MIUM COPPER ZINC
180 C} (CAIMG) NESS (MICRO- COBALT TURE OXYGEN PER (CR) (cul {ZN)
DATE (MG/L} (MG/L) (MG/L) MHOS) (UNITS) UNITS}) (DEG C) (MG/L) 100 ML) (ue/sL) (ue/L) (UG/L)
41 16 o 56 7.1 0 10.2 11.1 290 - - -
42 14 1 50 7.3 0 8.8 11.0 420 - - -
Ol... 48 16 0 56 Te3 o 4.2 12.9 100 - - -
JAN.
0544 41 15 a 54 7.0 4] 3.4 12.9 520 0 4] 0
FEB.
Cbean 38 14 0 50 T.2 0 644 12.0 520 - - -
MAR.
02,40 43 15 () 53 7.0 o 5.0 12.9 180 - - ==
APR.
Oles. 37 16 0 54 7.3 0 9.1 11.9 1300 - - -
MAY
05,,. 43 15 0 53 7.1 5 10.0 11.8 260 - - -
JUNE
02,40 45 1é 0 59 7.1 5 15.9 10.3 420 - - -
JuLy
14eas 46 18 o 62 7.3 5 17.0 9.7 150 - - -
AUG.
Qbrona 42 18 ] 62 7.1 10 16.7 10.1 220 - - -
SEPT.

[h P 54 19 o 66 7.2 5 15.5 9.6 440 - - -
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nay

OCTOBER
MAX MIN
13,0 12.0
12.0 11.5
11.5 10.5
11.0 10,5
10,5 10,0
1045 10.0
1045 10.5
11.0 1045
10.5 10.5
10.5 1040
10,0 10.0
10.0 9.5
9.5 8.5
8.5 R0
&,0 8.0
9.0 A.0
9.0 R.5
R.5 RaN
8.5 Ae0
Q.5 R.5
9.5 %0
9.5 9.5
9.5 a.5
9.5 9.0
9.0 RS
G.0 .5
9.0 o
9.0 3.0
9.0 9.0
Q.5 Q,.n
a.5 9.5
13.0 8.0
APRIL
MAX MIN
.0 Ra5
0.0 Ba0
9.0 7.0
8.5 8.5
Q.0 R.5
©.n 6.5
7.0 fan
8.0 L)
R.5 R.0
8.5 R0
8.5 heS
8.0 feS
8e5 6.5
9.0 6.5
9.5 8.0
9.5 R.0
105 A5
10.0 8.5
9.0 8.0
9.0 7.0
.0 7.0
9.0 R,5
9.0 L
9.0 Be5
8.5 7.0
R.5 Te0r
AR5 7.0
8.5 RN
9.0 R0
10.0 S.0
10.5 6.0

1201000

NASELLE RIVER BASIN

TEMPERATURE (°C) OF WATER,

NOVEMBER
MAX MIN
9.5 Q,5
9.5 9.5
9,5 9.5

10.0 9.5
9.5 9.5
9.5 9.5
.5 845
9.0 8.5
845 8.5
8.5 8,5
8.5 8.5
9.0 8.5
“.0 8.5
8.5 8.0
8.5 8.0
8.0 8.0
8.0 B.0
R.5 8.0
845 8.0
8.5 8.0
8.5 R.5
8.5 R.0
8.0 8.0
8.0 Ten
7.0 7.0
7.0 7.0
7.0 7.0
7.0 6.5
6e5 Ll
640 5.5

10.0 5.5

MAY
MaX MIN

11.0 9.0

12.0 9.5

13.0 10.0

1340 1N.5

11.5 1n.0

10«5 9.0

10.0 9.n

10.0 10.0

10.5 9.0

16.0 845
9.5 8.0

10.0 9.0

11.5 9.0

13.0 10.0

14,5 1n.

13.5 11.5

14.0 1n.5

14.0 10.5

12.0 1.0

11.5 10.5

11.5 10,0

11.5 10,5

14.0 Q.5

15.5 10.5

16.5 12.0

14.5 13.0

13.0 11.5

11.5 10,5

11.5 11.0

15.0 10.5

17.0 12.0

17.0 8.0

NASELLE RIVER NEAR NASELLE, WASH.--Continued

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DECEMBER
MAX MIN
5.5 5.5
549 5.5
6.0 5.5
6.0 6.0
6.0 0.0
6.0 6.0
7.0 6.0
7.0 7.0
7.0 7.0
7.0 6.5
8.0 7.0
8.5 8.0
9.0 BeS
5.0 8.5
HBe5 )
B.5 8.5
8.5 a5
<0 Ba5
9.0 8.5
9.0 a,0
9.0 9.0
9.0 A5
9.0 He b
R.S 8.5
8.5 2.5
H.5 R.5
8.5 3.0
8.0 7.0
Ho0 7.0
8.0 RO
Han Ta0
9.0 5.5

JUNE

MAX MIN

19.0 1440
19.5 15.0
18.5 15.5
170 14.0
18.5 13.5
185 15.5
17.0 15.0
15.0 13.0
14,0 13.0
14.0 11.%
15.0 12.0
1645 11.5
1645 13.5
16.0 14,5
1445 13.5
13.5 12.0
140 11.0
18,5 12,5
19.5 15.5
2040 16.0
20.0 17.0
14,5 16,0
1645 15,5
19.0 15.5
19.5 15.0
19.0 1645
18.0 15.5
1645 1445
15.0 13.5
13.5

20,0 11.0

JANUARY
Max MIN
7.0 6.0
6.0 5.5
5.5 545
5.5 5.0
5.0 5.0
5.0 5.0
5.0 5.0
5.0 5.0
5.5 5.0
5.0 5.0
5.0 5.0
5.0 445
6.0 4.5
6.5 6.0
£.5 6.0
6.5 6.0
6.5 640
6.5 645
6.5 6.5
7.0 6.5
f.0 7.0
8.0 8.0
8.0 8.0
Lol 7.0
7.0 7.0
8.0 7.0
R0 6.5
645 6.0
6.0 640
640 6.0
6.5 60
8.0 4.5

JUuLy

MAX MIN
15.0 13.5
19.5 15.0
?21.0 1645
20,5 18.0
19.5 17.0
1945 15.5
20.0 1645
20.0 16.5
19.0 15.5
18,5 15,5
19.0 15.0
19.0 15.5
19.5 16.0
2040 15.5
210 16,5
20,5 18.0
2040 16.5
2045 16,5
7145 18.5
20.5 18.5
18,5 16.0
16,5 15.0
1R8.0 14.5
1R.5 16,0
18,5 16.5
16.5 16,0
1645 15.0
160 1445
1545 14.0
16.0 14.5
18,0 14.0
21.5 13.5

FEBRUARY

MAX

19.0
18,0
18.0
18,5
18.0

18.5
18.5
18,0
16.5
16.5

18,0
16.5
16.0
16.5
18.0
17.0

MIN

co®oo
[CRER=Rt R

r® oo
nwoo 20

AUGUST

15.5

15.5

14.5
15.5
15.0
1445
14.5
16.0

MARCH
Max MIN
6.5 6.0
6.0 6.0
6.5 6.0
6.5 6.5
6.5 6.0
8,0 6.5
8.5 8.0
A0 7.0
7.0 6.5
7.0 6.5
R.0 7.0
8.0 8.0
9.0 8.0
9.0 9.0
9.0 9.0
9.0 8.5
a5 8.0
8.0 5.5
8.0 5.5
8.0 645
85 7.0
8.0 6.5
8.0 7.0
R.5 7.0
8.0 6.5
9.0 8.0
8.5 70
9.5 8.0
9.5 9.0
9.0 7.0
Q.0 740
9.5 5.5
SEPTEMEER
MAX MIN
16.5 15.5
16.0 15.0
16,0 15.0
16.0 1445
15.5 1445
1445 14,0
1445 12.0
16.5 13.0
14.0 11.5
1445 12.0
15.0 13.5
1440 12.0
13,5 10.5
12.0 11.0
13.0 10.5
13.5 11.5
13.5 12.5
12.5 13.0
13.n 12.0
12.0 1145
13.5 11.5
13.0 12.0
12.0 11.0
11.0 10,0
11.0 9.5
12.0 10.0
13.0 10.5
13.0 11.0
12,0 11,5
12.0 11.0
16.5 9.5




12011500

WILLAPA RIVER BASIN

WILLAPA RIVER AT LEBAM, WASH.

LOCATION.--Lat 46°33'50", long 123°33'49", in SWsSW% sec.33, T.13 N., R.7 W., Pacific County, temperature recorder
at gaging station on left bank 0.1 mile donwstream from bridge on State Highway 6, 0.5 mile west of Lebam,
1.0 mile upstream from Walker Creek, and at mile 33.9.

DRAINAGE AREA.--41.4 sq mi.

PERIOD OF RECORD.--Chemical analyses:

Water temperatures:

EXTREMES.--1969-70:
Water temperatures:

Period of record:
Water temperatures: Maximum, 22.5°C July 19, 20, 1956; minimum, freezing point Jan. 28-30, 1957, Jan. 21-23,
19

TEMPERATURE {°C) OF WATERs; WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY OCTOBER
MAX MIN
1 1440 13.0
2 13.0 11.0
3 11.5 10.0
4 11.0 9.0
5 10.5 8.5
6 11.0 9.0
7 11.0 10.0
8 10. 10.5
9 10.5 10.0
10 10.5 9.0
11 9.5 8.0
12 9.5 8.0
13 9.0 645
14 8.0 5.5
15 7.0 6.0
16 9.0 7.0
17 9.0 8.0
18 8.5 7.0
19 9.5 8.5
20 10.0 9.5
21 10.0 9.0
22 10.5 10.0
23 10.5 9.5
24 9.5 8.5
25 8.5 7.0
26 9.0 8.5
27 9.5 9.0
28 9.5 9.0
29 10.5 9.5
30 10.5 10.0
31 11.0 10.5
MONTH  14.0 5.5

DAY APRIL
MAX MIN
1 9.5 9.0
2 10.0 8.0
3 10.0 7.0
4 10.0 9.0
5 10.0 9.0
6 10.0 8.0
7 8.0 6.0
8 9.5 7.0
9 9.5 9.0
10 9.0 8.5
1 8.5 7.0
12 8.5 6.5
13 9.0 6e5
14 9.0 6.5
15 9.5 65
16 10.5 8.0
17 11.0 8.5
18 11.0 9.5
19 9.5 8.5
20 9.5 8.0
21 9.5 8.0
22 9.5 8.5
23 9.5 9.0
24 9.5 8.5
25 9.0 8.0
26 9.0 7.0
27 9.5 8.0
28 9.5 8.0
29 9.5 8.5
30 10.0 9.5
31 - -
MONTH 11.0 6.0

July 1959 to July 1961.
March 1952 to September 1970.

NOVEMBER
MAX MIN
11.0 10.5
1.0 9.5
10.0 10.0
10.0 9.5
9.5 9.0
9.0 9.0
9.0 9.0
9.0 9.0
9.0 8.5
2.5 9.0
9.5 3.0
9.0 9.0
9.0 9.0
9.0 7.0
8.0 8.0
8.0 7.0
7.0 645
8.0 7.0
8.0 8.0
8.0 8.0
8.0 8.0
8.0 6.0
8.0 6.5
8.0 6.0
6.5 6.0
6.5 6.0
6.0 5.0
545 4e5
5.5 4.0
445 3.5
11.0 3.5
MAY
MAX MIN
12.0 9.5
13.5 10.0
14.0 10.0
14.0 11.0
12.0 10.0
11.5 9.5
11.5 9.5
11.5 10.5
11.0 9.5
10.5 9.0
10.0 8.0
10.5 9.0
11.5 9.0
14.0 10.0
15.0 11.0
15.0 13.0
13.5 11.0
13.5 10.5
13.5 11.5
1145 11.0
11.5 10.0
11.5 10.5
13,0 10.0
1445 11.0
15.0 13.0
15.0 12.0
13.0 11.5
11.5 10.5
12,0 11.5
14,5 11.5
16.0 13.0
16.0 8.0

DECEMBER
MAX MIN
440 3.5
5.0 4.0
5.5 5.0
6.0 545
640D 5.0
5.5 5.0
6.5 5.5
6.5 6.5
6.5 6.0
6.0 5.0
7.0 6.0
8.0 7.0
845 8.0
8.5 B8e5
8.5 8.0
8.0 B.0
8.0 8.0
B.0 8.0
8.5 8.0
8.5 8.5
8.5 8.5
8.5 8.0
8.0 8.0
8.0 6.5
6.5 645
6o 645
645 5.5
6.0 5.5
6.0 6.0
6.0 5.5
6o 5.5
8.5 3.5

JUNE
MAX MIN

18.5 15,0

18,5 16.5

18.5 16.5

16,5 15.0

17.0 15,0

17.0 16.0

17.0 15.5

15.5 14.0

14,0 1420

14.0 13.5

13.5 13.5
15.0 13.0

15.5 14,5

15.5 15.0

15.0 14.5

14.5 14.0

15.5 13.0

17.0 15.0

18.0 16,5

19.0 17.0

19.0 18.5

19.0 17.0

18.5 17.0

17.0 16.5

18.0 16.5

18.0 17.0

18.0 16.0

16.0 15.0

15.0 14,0

14,0 13.5

19.0 13.0

Maximum, 20.0°C July 3, 4; minimum, 2.0°C Jar

5-7.

JANUARY
MAX MIN
545 5.0
5.0 4.0
4.5 445
4.5 3.0
3.0 2.0
2.0 2.0
3.0 2.0
4.0 3.0
45 4.0
445 3.5
4.0 3.5
4.0 3.0
5e5 3.5
6.0 545
6.0 545
6.0 5.5
6.0 5.5
6.5 6.0
6.5 6.5
645 6.5
7.0 645
7.0 6.5
7.0 7.0
7.0 7.0
7.0 7.0
7.0 7.0
7.0 645
6.5 6.5
6.5 6.0
645 5.5
7.0 6.5
7.0 2.0
JuLy
MAX MIN
14.5 13.5
18.0 14.5
20.0 18.0
20.0 19.0
19.0 17.0
18.0 16.5
1940 1740
19.0 18.0
1845 1645
17.0 16.5
17.0 1640
17.0 1640
17.0 16.0
18.0 16.0
19.0 17.0
19.0 18.5
18.5 17.0
19.0 18.0
19.5 18.5
19.0 18.5
18.5 1645
16.5 16.0
1645 15.5
17.0 16.0
17.0 16.5
16.5 16.5
1645 16,5
16.5 15.5
1545 1445
15.0 14.5
16.0 15.0
20.0 13.5

FEBRUARY
MAX MIN
7.0 7.0
7.0 7.0
7.0 6.5
6.5 6.0
6.0 5.5
6.5 6.0
8.5 6.5
8.5 7.0
8.0 6.5
B+0 6.5
8.0 6.5
8.5 7.0
8.5 8.0
845 6.5
8.0 7.0
8.0 8.0
8.0 8.0
8.0 8.0
8.0 7.0
8.0 7.0

6.5

6.5
6.5

6.0
6.0
5.5

5.5

6.
8.5 5.5

AUGUST

MAaX MIN
16.5 16.0
16.5 1640
17.0 16.0
17.0 16.5
18.0 16.5
18.0 17.0
18,0 17.0
17.0 16.0
16.5 15,5
17.0 15.5
19.0 16.5
18.5 17.0
18.0 17.0
17.0 15.5
16.5 15.5
16,5 16.0
16,5 15.0
15.0 14.0
15.5 14.5
16.0 15.0
16.5 15.0
17.0 16.0
17.0 15.5
17.0 1645
16.5 16.0
16.0 15.5
16.0 15.5
15.5 15.5
16,0 15.5
16.0 15,0
15.5 15.5
19.0 14.0

MARCH
MAX MIN
6.0 405
6.0 4.5
605 6.0
8.0 6.0
7.0 5.5
Be5 7.0
8.5 8.0
BeO 6.5
7.0 6.0
8.0 6.0
8.5 7.0
B.5 Ba0
9.0 8.5
9.0 9.0
9.0 8.5
9.0 8.5
8.5 7.0
9.0 7.0
9.0 6.5
B.5 8.0
9.0 8.5
9.5 7.0
9.0 8.0
B.5 6.5
Be5 645
10.0 8.0
9.5 6.5
10.0 8.0
10.0 9.0
9.5 6.5
9.5 6.5
10.0 45
SEPTEMBER
MAX MIN
15.5 15.5
15,5 15.0
15.0 15.0
15.0 15.0
15.0 14.5
14.5 14.5
1445 14.5
14,5 14.0
14.0 12.0
13.0 12.0
14.5 13.0
14.0 12.0
12.0 11.0
11.0 11.0
11.0 10.5
12.0 1l.0
13.5 12.0
13.5 13.5
13.5 13.0
13.0 12.0
13.0 12.0
13.5 13.0
13.0 11.5
11.5 10.0
10.5 10.0
12.0 10.5
12.0 11.5
12.0 12.0
13.0 12.0
13.0 12.0
15.5 10.0



28 WILLAPA RIVER BASIN
.
12013500 WILLAPA RIVER NFAR WILLAPA, WASH.

LOCATION‘»-Lat‘46"39'00", long 123°38'50", in NE4NW% sec.2, T.13 N., R.8 W., Pacific County, at bridge on county
road, 200 ft downstream from gaging station, 350 ft downstream from Mill Creek, 2.5 miles southeast of Willapa,

and at mile 18.2.

DRAINAGE AREA.--130 sq mi.

PERIOD OF RECORD.--Chemical analyses:

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control Com-

October 1965 to September 1970.

mission prior to July 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES,

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MaG- PO-
MERN CAL- ME~ TAS- AICAR= CAR-
01S= SILICA ClumM STUM SODIUM SDM PONATE  BONATE SULFATE
CHARGE (s1nzy (cay (MG} (ra) (K) (KCO3) (€03) (S04}
DATE (FFS) (M&/L) (MG/L) (M5/L) [ (Me/L) (MG/L) (MG/LY IMG/LY
ocT.
(ieaes 185 14 4.6 l.a 5.0 .6 23 n 3.8
NOV.
N5.ee 1730 11 3.8 1.2 4e9 1.0 14 0 4.0
DEC.
Oleas 255 13 4.5 1.4 5.5 b 22 n 4.8
JAN.
05400 400 14 4.2 1.3 5.3 .5 20 o 4.0
FER.
04, 1120 13 3.5 1.2 4o8 o 16 a 4.2
MAR.
02, 350 14 4.0 1.3 4,8 oh 20 0 4.0
APR.
2 N 265 14 4ol 1.3 5.7 .6 21 o 4.2
May
05,44 363 13 4.1 1.2 5.1 5 21 n 3.8
JUNF
[ 117 13 4e5 1.5 5.7 .7 24 o 4.0
JuLy
14eae 24 12 5.0 1e7 bHet R 29 n 4.0
AUG. * .
D44 26 12 5.2 1.8 bR R 31 a 3.8
SEPT.
Ol.a. 18 13 5.7 1.8 7.0 R 32 n 3.8
0IS~
SOLVED NON=- SPECI~
SCLIDS car- FIC
CHLO- FLUD~ (REST= HARD~ BONATE COND=~
RIDE RIFE NITRATE  DUE AT NESS HARD-  UCTANCE PH
e (F) (N3 LBZ C) (Ca,MG) NESS (MICRO~
naTF MG/ (M3/LY (MG/LD (MG/LD  (MG/L)  IMG/L)  MHOS)  (UNITS)
rcT.
Dus “.0 .1 1.1 “1 13 n 62 7.4
NOV.
“Seae 4eh .1 5.6 50 15 3 59 6.6
PEF.
Sl 4.2 el 1.8 50 17 n 65 Tel
JAN,
“Haae 3.4 8! 2.3 45 16 ¢ 61 7.2
Fea,
Dhbaae 3.8 .1 3.1 44 14 1 56 6.8
MAR,
f2aan a7 o1 2.3 43 16 bl 60 7.0
4Pk,
A 4.0 .1 1.5 43 1¢ 4 60 7.2
uay
e 3.3 o1 1.5 45 16 ~ 59 T.4
JUNF
Cohee n7 ol - 45 17 ] 65 7.2
JiLyY
14¢4e EXEl ol .2 51 2n bl 72 7.2
AUG.
huas 4.6 .1 .5 52 21 o 73 7.0
SEPT.
Jlaee 4.6 o1 6 53 22 o] 79 7.2
caLi-
coLer FORM TOTAL
(PLAT-  TEM~ nrs- (COL~ CHRO-
TN M= PERA- SOLVED  INIES MIUM CCPPER ZINC
CCRALT TURE OXYGEN PER (CR) cyy 7N
oatC UNITS)Y  (DEG C) (MG/L) 100 ML) {UG/L) (uG/sL) wesL)
cCT.
RPN ] 10.1 1ar - -- -
NOY .,
TR 10 3.2 173 A - - -
DEC,
Tlees 5 2,2 12.7 4rs - - --
JAN,
“Saus 0 3.0 1244 1747 o 0 n
FFA.
Theae 5 ha 1143 730 - -- -
MAT,
L 0 4.7 12.5 23" - -- -
APR,
M. 5 3.5 1les 2e0C - - -
vy
R 10 11.9 11.2 572 - - -—
JUNE
T 0 17.7 a.0 33°¢ - -- --
Jury
léao. 10 17.5 Re? 250 - - -
AUG.
Theae 10 17.9 B4 46 - - --
SFPT.
“lees 10 10.9 T.7 500 - -= -



NORTH RIVER BASIN 29
12017000 NORTH RIVER NEAR RAYMOND, WASH.
LOCATION.--Lat 46°48'27", long 123°50'58", in SE%SW% sec.6, T.15 N., R.9 W., Grays Harbor County, temperature Tecord-
;;lztf‘g.g%ing station on left bank, 1.2 miles upstream from Salmon Creek, 10 miles northwest of Raymond, and at
DRAINAGE AREA.--219 sq mi.
PERIOD OF RECORD.--Water temperatures: July 1963 to September 1970.

EXTREMES. --1969-70:
Water temperatures: Maximum, 20.5°C July 5, 17-19, Aug. 10, 11; minimum, 3.5°C Dec. 1-4, Jan. 6-9.

Period of record:
Water temperatures: Maximum, 23.5°C Aug. 15, 18, 19, 1967; minimum, 1.0°C Jan. 28-31, 1969.

TEMPERATURE (°C) DF WATER, WATER YEAR DCTOBER 1969 TO SEPTEMBER 1970

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 13.5 13,0 10.0 10.0 4.0 3.5 645 6.5 645 6.5 640 5.5
2 13.0 12.0 10.0 10.0 3.5 3.5 645 6.0 645 6.5 5.5 5.0
3 12.0 12.0 10.0 10.0 3.5 345 6.0 545 6.5 6.5 5.0 5.0
& 12.0 11.5 10.0 10,0 4.0 3.5 545 4.5 645 645 545 5.0
5 1l.5 11.0 10.0 9.5 4s5 4.0 445 4.5 645 6.0 545 5.5
6 11.0 10.0 9.5 9.5 445 445 445 3.5 6.0 6,0 6.0 5.5
7 10.5 1045 9.5 9.5 545 445 3.5 3.5 645 6.0 6.5 6.0
8 10.5 10.5 9.5 9.0 545 545 3.5 3.5 6.5 645 T.0 6.5
9 10.5 10.5 9.0 8.0 5.5 55 40 3.5 6.5 6.5 7.0 645
10 10.5 10.0 9.0 5.0 545 545 440 4.0 645 6.5 645 640
1l 10.0 10.0 9.0 S.0 6.0 5.5 445 4.0 6.5 645 645 6.0
12 10.0 9.5 5.5 8.0 6.5 6,0 4.5 445 6.5 6.5 6.5 6.5
13 9.5 Ba5 9.5 9.5 7.0 6.5 5.5 4.5 7.0 6.5 7.0 6.5
14 8.5 8.0 9.5 9.5 8.0 T.0 6.0 545 7.0 7.0 8.0 7.0
15 8.0 7.0 9.5 9.0 8.0 7.0 6.0 6.0 7.0 T.0 8.0 8.0
16 7.0 7.0 9.0 8.0 7.0 645 6.0 5.5 T.0 7.0 8.0 8.0
17 8,0 7.0 8.0 7.0 6.5 645 545 545 7.0 7.0 8.0 8,0
18 8.0 8.0 7.0 7.0 7.0 6.5 6.5 5.5 7.0 7.0 8.0 7.0
19 8.0 8.0 7.0 740 7.0 7.0 7.0 645 7.0 7.0 7.0 7.0
20 8.5 8.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
21 9.0 BeS 7.0 7.0 8.0 7.0 8.0 7.0 7.0 6.5 8.0 7.0
22 9.5 9.0 Te0 740 8.0 8.0 8.0 8.0 6.5 6.5 8.0 7.0
23 10.0 5.5 7.0 7.0 8.0 7.0 8.0 8.0 6.5 6.5 B.0 8.0
24 5.5 5.5 7.0 645 7.0 7.0 8.0 2.0 6.5 6.5 8.0 8.0
25 9.5 9.0 6.5 6.5 7.0 6.5 8.0 7.0 645 645 8.0 8.0
26 9.0 5.0 6.5 6.0 645 6.5 7.0 7.0 6.5 645 8.5 8.0
27 9.0 %.0 6.0 545 6e5 6.5 Te0 6.5 645 6.0 8.5 845
28 9.0 8.0 5.5 5.0 645 6.5 6.5 6.5 640 6.0 9.0 8.5
29 9.0 9.0 5.0 4.5 6.5 6.5 6.5 6.5 -~ - 9.5 9.0
30 8.5 9.0 445 4.0 645 6.5 645 6.0 - 9.5 S.0
31 10.0 9.5 - - 6.5 6.5 65 6.0 - - 9.5 9.0
MONTH 13.5 7.0 10.0 4.0 8.0 3.5 8.0 3.5 7.0 6.0 9.5 5.0
DAY APRIL MAY JUNE Jury AUGUST SEPTEMBER
MaXx MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 940 10.0 9.0 1545 14.0 16.0 15.5 18.0 17.0 17.0 17.0
2 9.5 10.5 10.0 17.0 15.5 16.5 15.5 18,0 17.0 17.0 16.5
3 9.5 11.5 10.5 170 16.5 1845 16.0 19.0 17.0 1645 16.0
4 9.0 11.5 11.5 16.5 16.0 19.0 18.0 19.0 18.0 17.0 16.0
5 9.0 12.0 11.5 17.0 16.0 19,0 18.0 19.5 18.0 1645 16.0
6 5.0 iz2.0 11.5 17.0 16.5 1845 16.5 20.0 19.0 16.0 15.5
7 8.5 1z.0 11,5 17.0 16.5 19.0 18.0 19.5 19.0 15.5 15.0
8 8.0 11.5 11.0 1645 16.0 19.5 18.0 19.5 18.5 15.5 15.0
9 8.0 11.0 10.5 16.0 15.5 20,0 18.5 20.0 18.5 15.0 1445
10 8.0 11.0 10.5 15.5 15.0 19.5 18.5 20.5 18.5 15.5 1445
11 8.0 10.5 10.0 15.0 14.5 20.0 18.5 20.5 19.0 15.5 14.5
12 8.0 10.5 10.0 15.5 1445 20.0 18.5 20.0 19.5 15.0 1445
13 8.0 10.0 9.5 15.5 15.0 20.0 18.5 20.0 19.0 14,5 14.0
14 8.0 10.5 9.5 1545 15.0 20.0 1845 20.0 18.5 14.5 14.0
15 9.0 11.5 10. 15.0 1445 20.5 19.0 20.0 18.5 14.0 13.5
16 9.0 12,0 11.5 1445 1445 2040 19.0 20.0 19.0 14.0 13.5
17 9.5 13.0 12.0 15.0 14.0 20.5 19.0 20,0 18.0 14.0 14.0
18 9.5 13.0 12.0 16.0 15.0 20.5 19.0 20.0 18.0 14,0 13.5
19 9.5 13.0 12.0 18,0 1545 20.5 20.0 19.5 18.0 14.0 13.5
20 9.5 12.0 12.0 19.0 17.0 20.0 19.5 19.0 18.0 13.5 13.5
21 9.0 12.0 11.5 19.5 18.0 19.5 18.5 169.5 17.0 13.5 1345
22 9.0 11.5 115 2040 1845 19.0 18.0 1945 17.0 13.5 13.5
23 9.0 12.0 11.5 1945 18.5 19.0 17.0 19.0 18.5 13.5 13.0
24 9.0 13.0 11.5 19.5 18.0 19.0 18.0 18.5 18.0 13.0 12.0
25 9.0 14.0 13.0 19.5 18.0 18.5 18.0 19,0 18.5 12.0 11.5
26 8.5 14.0 13.5 19,5 18,5 18.0 16.5 19,0 16.5 12.0 11.0
27 8.0 14.0 14.0 19.0 18.0 16.5 16.0 18.5 17.0 12.0 11.5
28 8.0 1440 13.5 18,5 18.0 16.5 16.0 17.0 16.5 12.0 12.0
29 8.5 13.5 13.0 18.0 16.5 1645 16.0 18,5 16.5 12.0 12.0
30 2.0 13.5 12.0 16.5 15.5 17.0 16.0 18,5 16.5 12.0 12.n
31 - - 14.5 13.0 -- - 18.5 16.0 18.0 17.0 - -

MONTH 9.5 8.0 16.5 9.0 20.0 14.0 20.5 15.5 20.5 16.5 17.0 1.0



30 CHEHALIS RIVER BASIN
12020000 CHEHALIS RIVER NEAR DOTY, WASH.

LOCATION.--Lat 46°38'05'", long 123°15'20", in NW4NW4 sec.12, T.13 N., R.5 W., Lewis County, at bridge on county road
at Dryad, 0.5 mile donwstream from Dunn Creek, 3.5 miles downstream from gaging station, and at mile 098.3.

DRAINAGF AREA.--113 sq m1 (at gaging station).
PERIOD OF RECORD.--Chemical analyses: Water years 1950-68 (mascellaneous), October 1968 to September 1970 (quarterly)
(discontinued). .
Sediment Tecords: October 1961 to December 1964 (partial-records).
REMARKS, --Coliform, dissolved oxygen, and tenperature data furnished by Washington State Water Pollution Control Com-
mission prior to July 1, and thereafter, by Washington State Department of Ecology. Prior to November 1961 pub-
lished at "at Dryad.”

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MA = Prie
MFEAN CAL~ NE- TAS~ RICAR- CAR-
nIs- STLECA Clum STuM SO0 T4 STuM RONATF BONATF  SULFATE
CHARGE (s102) (cal (MG} (A} (K (HCO3) {rn3)n (SD&)
DATE {(CFS) MG /L) NG/ (MG/LY (MG/LY IMG/LY MG/L) MG/L) MG/L)
acT.
064as 198 14 5. 1.6 ba s ol 28 0 2.8
JAN .
05400 341 15 5.5 1.7 Lo 3 26 0 3.8
APR.
) 241 15 Set 1.7 4o 7 .5 28 0 3e4
JuLy
| N 38 16 6.t 2.0 5.0 .6 3o n 3.2
AUG,
O4aye 31 16 Ten 2.1 ol .6 36 8 2.8
nIs-
SALVEN NON= SPECI-
SCLINS CAR~ FIC
THL D= FLUN= (RESI- HARD- BONATE COND~
3 el eInE N TOATE NiyF AT NESS HARD~- UCTANCF PH
oL (F) (N3} 132 C) (CAWMG) NESS (MICRO-
NATE M5/ (MG/LY MG MG/ (MGILY (MS7LY MHOS) TUNETSY
0CT.
Thaee 3.7 .1 b 40 21 " hh 7.3
JENg
05,40 3.7 o1 lo4 s1 21 2 64 1.7
ape,
0l... 5 <1 3 wk 21 el “5 Tat
Jiey
R 4ot o1 b &0 25 - 7° Te6
A,
O4ues ERR o1 .3 57 2¢ - 81 7.1
coLl-
CoLre FCRM TCTAL
(PLAT- TEM- o1 5= (ccL- CHRO-
INM- PERA~ SNLVED DNIES MIuM COPPER ZINC
CORALT TURE NXYGEN PER (CKY (cu} (ZN)
DATE INITS} (DEG C) {MG/LY 120 ML) (uG/L) (UG/L) (uGsLY
T,
LT o 9.0 13.7 1200 - - -
JAN.
05. 5 2.2 12.8 950 0 0 4
LLI
O0less 5 Ba7 11.5 2050 - - -~
JuLy
l6ans 20 17.1 L) 300 - - -
AUG.
[E P 20 Fean R, 7 - -~ - ==

12025000 NLCWAUKUM RIVER NEAR CHEHALIS, WASH.

LOCATION.--Lat 46°37'13", long 122°S6'38", in SWsSW% sec.9, T.13 N., R.2 W., Lewis County, at gaging station at high-
way bridge 3.0 miles southeast of Chehalis and at mile 4.1

DRAINAGE AREA.--155 sq mi.
PERIOD OF RECORD.--Chemical analyses: Water years 1960-68 (miscellaneous), October 1968 to September 1970 (quarterly)
(discontinued).
Sediment records: October 1961 to June 1965 (partial-records).

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control Com-
missien prior to July 1, and thereafter, by Washington State Department of Ecology

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

(Y PN~

MEAT caL- NE- TAS- RICAR~ CAR=

nIs- SILICA ClLiM STuM SAp UM STl RONATE BNNATE  SULFATE

CHARGE (s102) {Cay (MG (MHA) {K) (HCO3) cn3) (504)
DATE {CFSY {MG/L} {MG/L) (MG/LY (MG/LY MG/ (MG/7L) (MG/LY (MG/L)
neT.
N6aae 136 15 7.0 1.7 45 .5 32 0 .2
JAN.
05404 291 15 S0 1.5 4t -5 27 o .2
APR .,
Nleas 221 15 fal 1e5 bo? .5 30 0 .6
oy
1%e0e 35 14 Hal 2.2 Aol .t 40 n 6
AU,

0baee 32 15 BaT 2.3 Tet .7 41 n 1.6




LOCATION.--Lat 46°46'20',

CHEHALIS RIVER BASIN
12025000 NEWAUKUM RIVER NEAR CHEHALIS, WASH.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ors-
SALVED NON- SPECI-
SCLIOS CAR~ FIC
CHLU= FLUD- (PEST- HARD- BCNATE COND-
RIDE RIDE NITRATE DUF aT NFSS HARD- UCTANCE PH
[(48] ) (O3 1A% €1 [CA4MG)  NESS (MICRO-
3 TMG/LY MG/L) (MG/LL (MG/L) [HG/L1  (MG/L)  MHOST  (UNITSH
.o 5e? o1 .6 57 25 " T2 7.3
. 3.2 o1 1.6 &7 2% n 61 7.5
“e 1.6 o1 .5 5° 21 [ 56 T4
. 7.8 .1 .2 55 25 2 94 7.2
e YeR .1 2 »1 31 g 1 7.7
coLl-
coLee FORM TATAL
1PLAT=  TEM- nIs- (oey- cHRC-
INUM- PERA~ SNLVEN CNIES MIUM cepper ZINC
CO3ALT  TURE NXYGEN oER (CRy ey [¢4})
DaTF UNITSH (DEG €1 (4G/L1 170 MUY UG/LY (UG/LY (UG/LY
ceT.
Mo o .8 1C.6 1R” -~ - -
Ja,
Beve o 1.7 12.7 1607 s 2 n
APk,
Tlaae 5 w.e 11.°0 275 - - -
Juty
loves 10 17.2 .6 430 - - -
AL,
RET 15 17.4 RS - - -- -

12026400 SKOOKUMCHUCK RIVER NEAR BUCODA, WASH.

31

long 122°55'23", 1n SW%NW% sec.22, T.15 N., R.2 W., Thurston County, at gaging station on

left bank, 100 ft downstream from bridge on State Highway 507, 3.3 miles southwest of Bucoda, and at mile 6.4.

DRAINAGF ARFA.--112

PERIOD OF RECORD.
Sediment record

EXTREMES.--1969-70:

sq m1.

Water temperatures: October 1968 to September 1570.

Julv 1968 to September 1970.

Sediment concentrations:
davs March to Mav.
Sediment discharge:

Period of record:

Maximum daily, 376 mg/1l Jan. 14; minimum daily, 1 mg/1 Nov. 23, Jan. 8, Feb.

Maximum daily, 3,120 tons Jan. 14; minimum daily, 0.15 ton Sept. 1.

Sediment concentrations:
days during March to May 1870.
Sediment discharge:

GAY

acT

14, many

Maximum daily, 376 mg/1 Jan. 14, 1970; minimum da:ly, 1 mg/l Nov. 23, Jan. 8, and many

Maximum daily, 3,120 tons Jan. 14, 1970; minimum daily, 0.15 ton Sept. 1, 1970.

TEMPERATURE (9C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

HOY

(ONCE-DAILY MEASUREMENT)

DEC JAN SER Hak apR MaY Jun JuL UG

hall 6.0 b0 A5 AR5 - - -
5.0 L] S0 8.0 B.5 -
4.5 6.5 ES 8.5 11.5 18.5 -- -
25 5.5 6.0 9.0 11.5 18.0 2240 18«0
- z.0 445 6.0 - 11.0 15.5 - 1R.0
5.5 1.5 6.0 6.5 9.0 11.0 19,0 - -
5% 1.5 Ha s 7.0 7.0 10.0 1645 -
5.5 2.5 6.0 5.5 6.5 10.5 -
5.0 Lah 6.0 bl 645 9.5 -
545 3.5 fa5 545 6.5 9.0 - - -
545 3.5 5.5 b I .0 -
6.5 4un 6.5 ha5 6.5 9.0 13.0
7.0 4.0 2.0 7.0 6.5 10.5 15.5 - -
8.0 5.0 fe5 Ha s 7.0 9.5 - 1840 2040
6.5 5.0 65 7.0 f.5 == e - -
6.0 (%] Te0 Ro0 a.5 - - -
640 4.5 nes fa0 G.0 -
7.0 4.5 fal) 5.5 @5 -
7.0 f.0 6.0 S5 Q.0 - 1840
8.0 Rl 6.0 7.0 8.5 10.5 - -~ -
’.0 &.0 5.5 7.0 LIS -
7.0 a8 5.9 To0 B0 - -~
7.0 845 b0 Rl Gel) Td. 20,5
5.0 7.0 6.0 A R.5 -~ -~ - -~
545 545 5.5 7.0 fal) - - -~ 17.0
heb 6.0 546 8,0 545 -
5.5 640 6.0 RO 645 1445
5.5 5¢5 . RS a5 -
6.0 4.5 -- 9.0 840 1445
be0 4.5 - LR 9.0 15.0
6.0 6.0 - ReB -= 13.5
L 5.0 6baid 7 Rt} - - -— -




B2

SUSPENDED-SEDIMENT DISCHARGE,

MEAN
DISCHARGE

DAY {CFS)
1 248
2 330
3 230
4 173
5 138
b 117
7 99
8 240
9 626
10 438
11 300
12 211
13 178
14 153
13 133
16 1t9
17 111
18 101
19 96
20 88
21 86
22 81
23 77
24 75
25 a2
26 75
21 73
28 92
23 L]
30 82
31 17

1 338
2 311
3 300
4 289
B 273
6 252
7 226
8 211
g 226
lo 2471
11 221
12 208
13 416
14 3070
15 2140
16 1190
17 1240
18 1640
19 2070
20 1740
21 1520
22 1310
23 1410
24 1380
25 2120
26 2260
27 3300
28 1800
29 1150
30 833
31 766

TOTAL 34457

CHEHALIS RIVER BASIN

12026400 SKOOKUMCHUCK RIVER NEAR BUCODA, WASH.--Continued

OCTOBER

MEAN
CONCEN~ SEDIMENT
TRATION DISCHARGE
(MG/L) (TONS/DAY]

14 9.4
30 27
12 7.5
5 2.3
5 1.9
5 1.6
4 1.1
32 21
150 254
24 28
£l 6.5
3 1.8
3 1.4
3 1.2
3 1.1
3 .95
3 90
3 .82
3 .78
3 W71
3 .70
3 obb
3 .62
3 .51
3 b6
3 <61
3 .59
3 .75
3 71
3 o456
3 .62
- A77.16
JANUARY
4 3.7
2 1.7
2 1.6
2 146
2 1.5
2 Tk
2 1.2
1 .57
4 2.4
4 2.7
2 le2
2 1.1
22 25
376 3120
17 676
42 135
36 121
a7 430
a9 491
53 249
35 144
32 113
33 126
42 156
92 527
130 793
126 1120
57 277
A4 1C6
24 54
28 a8
- a747,61

HATER
NOVEMBER
MEAN
MEAN CONCEN-
CISCHARGE  TRATION
(CF3) (MG/L)
73 3
70 3
L 3
137 18
705 7R
486 15
540 13
387 9
285 3
225 3
187 3
Le4 3
150 3
133 3
129 3
133 3
125 3
1Ls 3
111 3
i1 3
168 12
155 4
157 1
222 a
192 3
168 3
153 3
140 3
1239 3
121 3
5944 -
FEBRUARY
1062 13
a9%6 17
763 15
640 14
560 13
513 10
599 9
483 9
452 9
410 14
365 7
335 2
314 2
281 1
491 21
1930 183
1840 72
1800 41
1170 28
430 18
665 11
546 A
472 4
413 3
363 5
333 3
314 18
289 15
13045 --

MEAN

LOAD DISCHARGE
(TONS) (CFS)
.59 113
57 103
+55 101
€T 140
148 13t
20 127
26 142
9.4 150
2.3 202
L.R 207
1.5 325
1.3 1860
1.7 1240
1.1 1460
1.0 1100
la1 802
1.0 704
.93 626
<90 595
.90 574
5.4 721
1.7 945
.42 2C60
4.8 1530
1.6 1700
1.4 780
1.2 630
1.1 522
1.0 452
.98 407
- 68

246,64 20117

L 268
41 252
31 236
24 218
20 214
16 255
12 525
12 452
11 374
15 320
6.9 294
1.8 237
1.7 341
W16 w42

28 588
954 581
358 574
199 480
a8 401
40 359
20 305
12 268
Sl 242
3.3 252
50 218
2.7 208
15 194
12 187
- 177
- 166
- 156
2027.26 ELTTY

YEAR OCTOBER 1969 TO SEPTEMBER 1970

DECEMBER

MEAN
CONCEN- SEDIMENT
TRATION DISCHARGE
(#G/L) (TONS/DAY)

2 .92
2 +B3
3 82
K 1.1
3 1.1
3 1.0
E 1.2
a 3.6
7 3.8
4 2.2
21 24

284 142}

L] 203

69 2712

32 95

12 39

LR 34

16 27

15 24

11 17

az &2

47 110

155 862

54 227

25 63

14 29

1t 19

aQ 12

& T.3
) b.6
3 7.9
- 3594437

MARCH

1 72
1 b8
2 1.3
3 1.8
1 54
10 6.9
45 64
8 9.8
3 3.0
2 1.7
5 4.0
3 4.8
Q R.3
13 16

17 27

13 20
e 14
6 748
&4 43
5 4.8
5 441
? 1.4
2 1.3
2 e
1 «59
2 1.1
1 .52
1 «50
2 «9b
1 W45
1 .42
- 214422




CHEEALIS RIVER BASIN
12026400 SKOOKUMCHUCK RIVER NEAR BUCODA, WASH,--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR DCTOBER 1969 TO SERTEMBER 1970

APRTL MaY JUNE
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN- MEAN CONCEN-  SEDIMENT
OISCHARGE TRATION  DISCHARGE DISCHARGE TRATION LOAD DISCHARGE TRATION  DISCHARGE
nay (CFS) (MG/L)  (TONS/DAY) (CFS) (M6/L) (TONSY (CFS) (MG/L)  (TONS/DAY)
1 152 1 61 326 4 3.8 97 4 L0
2 154 1 W42 305 3 2.5 86 4 .93
3 143 1 .39 299 3 2.3 80 4 .86
4 141 2 .76 273 3 2.2 a2 1 1.5
5 177 3 1.4 242 3 2.0 15 10 2.0
6 242 10 6.5 218 3 1.8 75 R 1.6
17 332 q fo1 201 3 Leb 7L 5 .96
8 265 4 2.9 194 3 1.6 70 5 .95
9 412 30 33 242 4 2.6 70 5 .95
19 996 58 156 260 4 2.8 77 5 1.0
11 679 15 271 258 4 2.9 73 L} «99
12 433 6 1.8 278 5 3.8 71 5 .56
13 3A0 “ 4.1 233 € 446 66 s +89
14 323 4 3.5 255 6 4ol 64 s .86
Is 273 3 2.2 229 6 3.7 64 5 .86
16 252 H 1.4 208 6 3.4 64 3 .52
17 224 4 2.4 129 4 2.0 64 3 .52
18 211 H L1 172 1 ‘46 ol 3 49
13 2517 4 2.3 Lol 1 3 59 3 48
20 242 H 1.3 152 1 4l 54 3 44
21 236 1 .64 143 1 .39 52 3 .42
22 226 1 5l 134 1 .36 52 3 .62
73 215 ! .58 132 1 .36 48 3 .29
24 330 12 11 122 1 .33 o7 3 .38
25 574 23 36 to7 4 L2 47 H .38
26 700 22 42 95 4 1.0 4a 3 .36
21 594 11 17 54 4 “s 2 .36
28 “55 7 8.6 56 4 44 3 .36
29 383 5 5.2 a1 6 42 3 .34
30 359 4 3.9 111 3 44 3 .36
31 -~ - - 109 5 - - -
TOTAL 12405 - 289,91 5869 - 58,41 1887 - 22.53
JuLy AUGUST SEPTEMBER
1 44 3 .36 29 3 .23 27 2 +15
2 “4 R .36 29 3 .23 29 2 .16
3 42 3 .36 29 3 .23 31 2 .17
4 40 3 .32 28 3 .23 39 2 .21
5 39 3 .32 27 3 22 42 2 .23
6 37 3 .30 26 1 .21 41 2 W22
7 37 3 .0 26 3 .21 63 1 1.9
8 37 a 30 27 3 .22 42 12 2.7
a 36 3 .29 23 3 .23 52 3 .42
10 35 3 .28 27 2 .22 33 3 .32
1l 34 3 .28 25 3 .21 34 3 .28
12 3 3 .28 25 3 .20 S 3 24
13 33 2 27 24 3 $19 28 3 $23
14 13 3 .27 24 3 9 29 3 .23
15 30 3 .24 23 3 W19 28 3 .23
16 29 3 .23 24 3 .19 27 3 .22
17 29 3 .23 24 3 .19 28 3 .23
18 29 3 .23 24 3 .19 30 3 .24
10 30 1 .24 23 3 .19 63 3 51
20 29 3 .23 23 3 .19 77 3 .62
21 27 3 .22 24 3 .19 63 3 51
22 28 3 .23 24 3 .19 56 3 45
23 23 3 .23 24 3 .19 78 5 [
24 28 3 .23 25 1 .20 87 5 12
25 29 3 .23 ?5 3 .20 68 1 55
26 31 3 .25 25 2 .20 53 3 .43
21 36 3 .29 26 3 W21 a7 3 .38
28 42 2 .34 27 3 22 41 1 .33
2 37 2 .30 27 3 .2 29 3 .32
39 34 3 .28 26 3 .21 36 3 29
31 10 3 .24 21 3 .22 ~- - -
ToTAL 1051 - 8.51 796 -- 6.4l 1387 - 15,07
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 115825

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 15707.06



34 CHEHALIS RIVER BASIN
12026550 HANAFORD CREEK NEAR BUCODA, WASH.

LOCATION.--Lat 46°45'44", long 122°53'47', NWYNE% sec.26, T.15 N., R.2 W., Lewis County, 0.3 mile upstream from South
Hanaford Creek, 4.5 miles northeast of intersection of Harrison Avenue and Interstate Highway No. $ in Centralia.

DRAINAGE AREA.--33.7 sq m1,

PERIOD OF RECORD.--Sediment records: July 1968 to September 1970 (monthly).

MONTHLY SUMMARY OF WATER AND SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
{SUMMATION OF ESTIMATED MEAN DAILY WATER DISCHARGES AND ESTIMATED DAILY SUSPENDED-SEDIMENT DISCHARGES)

SUSPENDED
DIs-— SEDIMENT
CHARGE DISCHARGE
MONTH (CFS-DAYS) {TONS)
OCTOBER. s« 196 5.0
NOVEMBER . 686 18.7
DECEMBER .o 4916 198.4
JANUARY . . 9311 227.5
FEBRUARY . 4483 131.4
MARCH. . cres 1969 56.1
APRILass .. 1663 36.6
1321 35.6
276 12.7
141 7.7
63 6.3
274 10.5

WATER YEAR.seeooons 25299 746.5



12027500

CHEHALIS RIVER BASIN

CHEHALIS RIVER NEAR GRAND MOUND, WASH.

35

LOCATION.--Lat 46°46'34", long 123°02'04", in NEYNE% sec.22, T.15 N., R.3 W., Thurston County, temperature recorder
at gaging station on left bank, at downstream side of highway bridge at Meadows, 1.5 miles southwest of Grand
Mound, 7.0 miles downstream from Skookumchuck River, and at mile $9.9.

DRAINAGF AREA.--895 sq mi.

PERIOD OF RECORD,
Sediment record

Water temperatures:

Water years 1962-64 (miscellaneous).

EXTREMES.--1969-70:
Water temperatures-

Period of record:

Water temperatures:
during January and February 1957.

DAY OCTOBER
Max Min
1 15.0n
2 15.0
3 1440
4 1440 13.5
5 13.0
A 170
7 12.0
el 13,0
9 13.n
10 12,0
11 12.9 12.0
12 1240 11.5
13 17.5 1.0
14 1.0 10.5
15 10.5 10.0
16 1.0 0.0
17 Wan 10.0
I 0.0 n.n
19 1040 10.0
20 10.0 0.0
21 100 10.0
2 10e0 n.n
23 17,0 nen
24 e 9.5
2t .o 1.0
76 1040 1N
27 100 nen
i 10.0 1n.0
29 1n.0 .0
30 10.0 1.0
3 1Nen 0.0
MONTH 15.5 9.5

bay APRIL

#ax MM
1 Y5 9.5
2 G5 a.c
3 Q.5 Q.5
4 9.5 Q.5
El 10.0 Q.5
& 1.0 in.0
7 1040 a.0
“ G a.n
9 9.0 a.n
16 . 9.0
11 G0 9.0
12 9un 9.0
13 . R
14 Gen A5
15 10.0 9.0
In 1.5 9.5
17 1n.s 1n,n
1h .5 0.5
19 10.5 10,0
2n to.n Q.5
7 1040 a.s
07 10.0 9.5
24 1040 a.5
24 10,0 a,5
25 10.0 a0
26 G.a Ra5
27 Heb f.5
K 9.0 Re5
o9 N a.n
20 1.0 ERO)
31 -- -
MONTH 10.5 8.5

Maximum, 24.0°C July 15,

Maxamum (1952-67,

TEMPERATURE
NOVEMBER
MAX MIn
10.5 10,0
10.5 10.5
1045 1.5
10.5 10.5
10.5 10.0
10.0 a.5
9.5 9.5
9.5 9.0
) a.n
9.0 9.0
9.0 9.0
9.0 9.0
9.0 9.0
9,0 9.0
9.0 Be5
B.5 Bt
8.0 Te0
7.0 b5
6.5 a5
645 has
6.5 6e0
6.0 N
b0 040
0.0 5.5
5.5 )
5.5 5.5
5.5 S.0
5.0 4R
4.5 4.0
4.0 3,5
10.5 3.5
MAY
Max M1
1c.n 9.0
1145 10,0
13.5 1l.5
13,5 13,0
14.0 13.5
13.5 3,0
13.5 172.0
13.0 12.0
1240 11.5
11.5 Tren
11.0 n.s
108 1o,
11.0 10,5
12.0 10.5
12.5 1.
4R 13.5
5.0 4.5
1840 1445
1540 14.5
4.5 ta.0
ta.n 13.0
13.5 13.5
14.5 3.0
l4aes 13.5
15.5 1445
15.5 15.0
16.56 15.5
15.5 15.0
15.0 Tus5
1445 1a.0
1545 Tag
15.5 9.0

19701,

(°C) OF WATER,

19; minimum,

March 1952 to September 1970.

2.0°C

Dec. 3-6.

26.5°C July 22, 23, 1959; minimum, freezing point several days

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DECEMBER
MAX MEN
4ol 3.0
3.0 3.0
3.0 2.0
2.0 2.0
2.0 2.0
3.0 2.0
3.5 3.0
4un 26
4.0 4.0
4.0 4ah
45 Gold
be0) 4.5
baf D
beb €.0
6.5 6.5
6.5 6.0
AeD 6.0
6e5 belt
be5 ba5
545 hes
7.0 heB
Ted 70
Tt &e5
hel Gt
& L
L be 01
6.0 545
5.5 5.5
Eatl 545
nall fon
bt 8.0
7.0 2.0

JUNE
MaX N
16.5 15.5
15,5 16.5
19,0 18.5
19.0 18,5
2040 1%.0
E 20,0
20,0 19,0
1e.n 18.%
1R.5 1P.0
16,0 17.0
170 16.5
1h.5 16.n
1740 1ha5
17.0 17.00
170 Ie.n
1545 16,0
17,0 Thaty
P 1.0
1ha5 lo.5
19.5 IHe 5
19,5 19,0
2045 19,0
20400 19,0
Pa.n 14,0
204F 169.0
205 19.5
2he 0 1H.F
j9.0 1R
19,0 16,5
18.0 16.5
20.5 15.5

JANUARY
MAX MIN
6.0 6.0
645 6.0
6.0 5.5
545 5.0
5.0 45
445 3.5
3.5 3.5
3.5 3.5
3.5 3.5
4.0 3.5
4o 4.0
Ga 4.0
4e5 4.0
e 4.5
6.0 6.0
LRI 5.5
60 6.0
T 6.0
R.N 7.0
Ral) A.0
£an R0
HaD) §.0
a0 £
Ra B0
Aafl 7.0
TN 7.0
Tl T.0
7.0 6e5
6.5 6.5
Eun 6.0
A5 A0
8.0 3.5

JuLy
Max N
1645
17.0
18.5
1945
19.0
2040 1R.5
21.0 19.5
22.0 20,5
730 2140
2240 20,5
2720 20.5
2145 2045
2145 20.0
2240 20 .0
74,0
260 2240
230 210
23.5 215
23.5 22.0
73.5 2740
22.0 210
210 2045
2140 20,0
1.5 20.5
21.5 20,0
2040 20.0
20,0 19.0
19.0 18.5
1o,0 1H.0
18,5 18.0
19.5 17.0
24.0 16.5

FEBRUARY

MAX

19.5
1R.5
20,0
19.5
19.0

1e,n
1B.5
18404

19.5

0.0

20.5
2045
19.5

20.0
19.5
19.0
19.5
1945
19.5

21.0

AUGUS

MIN

T
MIN

1R.G
18.5
18,0

1R.0

MARCH
MAX MIN
7.0 6.5
7.0 645
6.5 6.0
645 6.5
7.0 6.5
7.0 7.0
8.0 70
R.0 8.0
8.0 7.0
7.0 7.0
7.0 740
R.0 7.0
8.0 7.0
8.5 8.0
8.5 8.5
8.5 BeS
8.5 8.0
8.0 8.0
8.0 7.0
8.0 .0
a5 R0
8.5 L
8.5 8,5
R.5 8.5
8.5 B.O
8.5 8,5
9.0 A.5
9.0 Q.0
9.0 9.0
9.5 9.0
G5 9.5
9.5 6.0
SEPTEMBER
MAX MIN
19.0 18.5
1R.5 18,0
18.0 18.0
18.0 18.0
18,0 17.0
17.0 17.0
17.0 17.0
17.0 16.5
16.5 16.0
16.0 15.0
16.0 15.5
16.0 1540
15.0 1445
15.0 1445
15.0 16,5
15.5 15,0
15.5 15.5
1545 15.5
15.5 15.0
15.0 14.5
15.0 14,5
15.0 la.5
1445 13.5
13.5 12,0
13.0 12.0
135 13.0
a0 13.0
1440 13.0
1440 13,5
l4an 13.5
19.0 12.0



36

LOCATION.--Lat 46°56'17", long 123°18'45", on north line of NF% sec.28, T.17 N., R.5 W., Grays Harbor
gaging station at bridge on County Highway at mouth of Porter Creek, 0.1 mile west of Porter, and

DRAINAGE AREA.--1,294 sq

PERIOD OF RECORD., --Chemical analyses:

Water temperatures:
Sediment records:

EXTREMES.--1969-70:
Water temperatures:

Sediment concentrations:

Sediment discharge:

Period of record:
Water temperatures:

Sediment concentrations:

of most years.
Sediment discharge:

most years.
MEAN
DIs- SILICA
CHARGE (5102}
DATE (CFS) (MG/L)
ocT.
0644 989 16
NOV.
05444 3700 16
DEC.
0levs 1320 17
JAN.
05444 2890 17
FEB,
[N 9200 14
MAR o
024, 3260 17
APR,
0les. 2060 17
MAY
05444 2620 16
JUNE
0Zeaa 1010 16
JuLy
laeas 352 18
AUG .
Déeus 286 19
SEPT,
Oleoe 230 19
D15
SOLVED
SOLIDS
(RESI-  HARD-
OUF AT NESS
180 C)  (CA,MG)
DATE (MG/L) (MG/L)
acT.
Q6sss 52 24
NOV.
G540 65 28
DEC.
Cleas 63 26
JAN,
CS5eas 59 24
FEB,
Vess “h 18
MAR.
0244 61 24
APR.
Oless 58 25
MaY
05400 S4 23
JUNE
N24e0 61 28
JuLy
léass 68 32
AUG.
O4ues 82 34
SEPT.
0laes 80 34

mi.

CHEHALIS RIVER BASIN

12031000 CHEHALIS RIVFR AT PORTER, WASH.

July 1959 to September 1970.
July 1959 to September 1960, October 1961 to September 1970.
October 1961 to September 1970.

Maximum, 25,0°C July 15; minimum, 3.0°C Dec. 3, Jan. 7.

15; minimum daily,

1.2

Maximum daily, 231 mg/1 Dec. 12; minimum daily, 1 mg/1 Oct.
Maximum daily, 6,530 tons Jan.

tons Aug.

16,
28,

24,
29.

County, at
at mile 33.3.

27,

Maximum, 27.0°C June 17, 1969: minimum, freezing point Dec. 15, 17, 1967, Dec. 30, 1968,
and several days during January 1969.

Maximum daily, 452 mg/1 Jan. 10. 1967; minimum da1ly, less than 1 mg/1 on many days

Maximum daily, 11,300 tons Jan. 10, 1967: minimum daily, less than 0.50 ton on many days

CHEMICAL ANALYSES,

CAL-

CIUM

(cal
(MG/L)

BONATE
HARD-
NESS
(MG/LY

[

£y

EY

MAG-
NE-
SIUm soniuM
(MG (NA)
(MG/LY (MG/L)
2.1 5.0
2.3 5,7
242 5.3
2.0 5.0
1.6 .7
241 45
2.1 4.9
1.9 Gub
74 545
3.0 7.2
3.3 Tet
3.2 745
SPECI-
FIC
CCNC-
UCTANCF PH
(MICRO-
MHOS) (UNTTS)
76 7.0
83 Aot
31 T.5
T4 Tete
57 648
T4 7.3
77 7,6
LE} 7.1
83 T2
a9 7.5
126 7.2
178 T.2

pO-
TAS- RICAR- CAR=
SIuM AONATE RANATE
LKy (HCM3) (cn3y
(MG/LY MG/LY  (MG/L)
.8 an n
1.0 32 n
.6 32 o
o5 30 0
.7 22 o
#7 31 o
.7 34 0
5 31 a
.7 39 0
.8 46 n
.1 47 o
o8 47 o
COLNR
(PLAT- TEM- nys=
INUM- PERA- SCLVED
casaLy TURE DXYSEN
UNITS)  (DEG C) (M6/L 10
5 12.8 9.7
3 1.3 345
" 4.6 12.2
5 44,0 11,7
1n - -—
1r 6.2 11.3
10 11,8 17,6
1" l4,4 151
1 27,1 SeS
1c 22.C 1..5
5 13,7 1 .0
5 17.7 2,8

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

SHLFATE
(5041
(MGsLY

cot-

FORM
(L=
NANICS

19 ML)

39T

CHLA=-
RINE
Ly
MG /L)

TCTAL
CHRO~
MIuM
(CR)
(uG/L}

Fijo-

RIME MITRATE
(F) (g
(ML) (R
.1 1.2
W1 2R
.1 Tt
a1 1ok
.1 2,0
.1 7.1
NE 1.7
ol o
o1 o7
.1 .5
ol o7
.1 .2
COPPER ZINC
[fety] tzZNy
UG7L)  (UG7e)
n ]




15,5

1.0
11.5

945
11.5
545
10.5
5.0

9.5
5.0
10.0

10.5

1040
11.0

9.5
10.5
10.0

10.5
10.0
1z.0
10.8
11.0
11.0

10.5

0.0

10.5
10.0
.0
9.0
9.5

845
7.0
940
R4S
8.0

&.0

6.0

12031000

TEMPERATURE

440

5.0

6.0
540
545
6.5
6.5
6.5

5.5

CHEHALIS RIVER BASIN

CHEHALIS RIVER AT PORTER, WASH.--Continued

(°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1570

(ONCE-DAILY MEASUREMENT)

MAR

11.5

16.5

JUN

2.5
18.5
19.0
1640
19.5

19.5
16.0
1R,0
1640
165

2.0
21.0
20,5
17.0
7345

210

JUL

15.5
T6an
21.0
20.0
21.0
1R.0
22,0
16,0

2047

ALG

1A.5
18,5
S0L0
20,0
20,0

1.0
18,5
20,0
18,5
N0

Srn
Phaf
18,5
2.0
1m.0

roe,n
2lae
1.
1.0
20,0
210
9.0
19.5

LR.S

37

1740
17.0
16,5

15,0

14,8
1F.5
1A
15

15,0



38 CHEHALIS RIVER BASIN
12031000 CHEHALIS RIVFR AT PORTFR, WASH.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TC SEPTEMBER 1970

OCTOBER NOVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN--  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY ICFS) (MG/L) [TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 871 6 14 820 7 15 1320 2 7.1
2 1560 12 51 772 5 10 1230 2 10
3 1860 16 80 739 4« 8.0 1170 3 9.5
4 1510 11 45 1280 6 21 1220 3 9.9
5 1190 6 19 3700 75 749 1350 4 15
6 989 4 11 5660 55 841 1340 3 11
7 886 4 9.6 5850 46 727 1390 3 11
8 1050 4 11 4900 19 251 1610 7 30
9 2450 37 245 3570 12 116 1940 7 37
10 3510 40 379 2790 9 68 2260 10 61
11 2630 18 128 2300 9 56 2650 53 491
12 1980 11 59 1990 6 32 8800 231 5490
13 1580 5 21 1760 6 29 13500 133 4850
14 1310 2 7.1 1590 5 21 15000 47 1900
15 1130 3 9.2 1470 6 24 13000 33 1160
16 1020 1 2.8 1440 5 19 11300 24 732
17 929 2 5.0 1470 6 24 9510 20 514
18 858 2 4.6 1480 5 20 8280 18 402
19 797 2 4.3 1380 “ 15 7780 22 462
20 752 2 4.1 1360 5 18 7660 16 331
21 722 2 3.9 1570 6 25 7830 18 381
2 654 3 5.6 1980 6 32 9290 30 752
23 668 2 3.6 1910 6 31 11900 45 1450
24 654 1 1.8 2090 8 45 15600 56 2360
25 653 2 3.5 2220 7 42 15200 30 1230
26 654 2 3.5 2000 6 32 11900 18 578
27 649 1 1.8 1810 6 29 8970 20 484
28 678 1 1.8 1650 5 22 7060 16 305
29 914 4« 9.9 1530 “ 17 5890 11 175
30 977 6 16 1420 3 12 5120 11 152
31 874 4 9.4 - - - 4510 8 97
TOTAL 36999 - 1170.5 64501 -- 3351.0 1558C -- 24497.5
JANUARY FEBRUARY MARCH
1 4000 7 76 12900 26 306 3530 4 38
2 3580 8 77 12400 20 670 3260 4 35
3 3280 4 35 10700 21 607 3050 4 33
4 3150 3 26 9200 25 621 2860 3 23
5 2890 4 31 7940 22 472 2670 4 29
6 2600 3 21 7150 20 386 2890 7 55
7 2410 3 20 6640 14 251 4670 44 555
8 2330 3 19 6210 17 285 6130 47 778
9 2410 4 26 5670 13 199 5050 18 245
10 2460 4 27 5250 14 198 4330 11 129
11 2340 7 44 4830 12 156 3880 6 63
12 2220 5 30 4440 12 144 3900 6 63
13 2830 13 137 4100 10 111 4200 7 79
14 10100 225 5930 3820 9 93 4880 14 184
15 16300 152 6530 4290 18 208 6780 45 824
16 18900 57 2910 11100 172 5150 7110 32 614
17 16700 44 1980 16600 114 5110 6900 24 447
18 15700 35 1480 18800 44 2230 6200 16 268
19 16900 53 2420 17800 39 1870 5389 14 203
20 18600 41 2060 14700 28 1110 4750 8 103
21 19700 34 1810 11000 23 683 4220 6 68
22 18600 26 1310 8400 18 408 3780 6 61
23 17600 26 1240 6820 16 295 3440 “ 37
24 17500 22 1040 5830 11 173 3380 4 37
25 17500 26 1230 5150 11 153 3280 4« 35
26 20400 35 1930 4600 8 99 2930 5 40
27 27600 42 3130 4170 6 68 2710 3 22
28 27900 56 4220 3810 4 41 2540 4 27
29 28200 34 2590 -- -- - 2410 4 26
30 21100 26 1480 -- - 2280 3 18
31 14900 26 1050 - - - 2160 3 17
TOTAL 380700 -- 44909 234320 -- 22697 125550 -- 5156



CHEHALIS RIVER BASIN 39
12031000 CHEHALIS RIVER AT PORTER, WASH. --Continued

SUSPENDED-SEDIMENT DISCHARGE ., WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION ~ DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE ~ TRATION ~ DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) {CFS) {MG/L) {TONS/DAY) (CFS) (MG/L) (TONS/DAY)
1 2060 3 17 3510 8 82 1080 4 12
2 2010 2 1 3419 8 T4 1010 4 11
3 1960 2 11 3100 6 50 940 4 10
4 1880 3 15 2840 6 46 895 6 14
5 2130 3 17 2620 6 42 860 5 12
6 2810 12 91 2360 5 32 830 6 13
7 3590 13 126 2220 4 24 790 4 8.5
8 3640 7 69 2160 6 35 763 6 12
9 4390 20 237 2270 4 25 772 4 8.3
10 8230 66 1470 2490 6 40 800 4 8.6
11 9270 48 1200 2630 6 43 840 4 9.1
12 6990 20 377 2810 8 61 820 4 8.9
13 5600 14 212 3160 8 68 786 3 6.t
14 4760 9 116 2900 8 63 750 4 8.1
15 4100 7 77 2550 6 41 736 3 6.0
16 3580 5 48 2280 6 37 736 4 7.9
17 3220 5 43 2090 6 34 741 4 8.0
18 2940 6 48 1920 4 21 709 4 7.7
19 3010 4 33 1780 4 19 678 4 7.3
20 3460 6 56 1670 4 18 637 4 6.9
21 3190 4 34 1590 4 17 602 2 3.3
22 2980 4 32 1550 6 25 574 2 3.1
23 2770 2 15 1500 4 16 550 4 5.9
24 2890 7 55 1440 6 23 534 4 5.8
25 4430 17 203 1350 & 22 518 2 2.8
26 5820 28 440 1260 4 14 506 3 4.1
27 5910 21 335 1180 6 19 494 2 2.7
28 5250 13 184 1110 6 18 483 2 2.6
29 4570 10 123 1120 6 18 483 2 2.6
30 4180 10 113 1150 6 19 480 2 2.6
31 - - - 1180 4 13 - - -
221.2
TOTAL 121620 -- 5808 65500 - 1059 21397 -
JuLy AUGUST SEPTEMBER
1 483 2 2.6 304 4 3.3 230 4 2.5
2 487 4 5.3 295 4 3.2 231 o 2.5
3 476 2 2.6 301 4 3.3 303 4 3.3
4 455 2 2.5 286 4 3.1 314 4 3.4
5 438 2 2.4 277 2 1.5 321 4 3.5
6 424 3 3.4 268 3 2.2 419 6 6.8
7 410 3 3.3 268 3 2.2 555 12 18
8 399 3 3.2 271 2 1.5 564 6 9.1
9 385 3 3.1 265 3 2.1 646 6 10
10 376 2 2.0 262 3 2.1 498 4 5.4
11 364 2 2.0 265 3 2.1 415 4 4.5
12 358 2 1.9 255 3 2.1 365 2 2.0
13 355 3 2.9 242 3 2.0 335 3 2.7
14 352 3 2.9 235 2 1.3 315 2 1.7
15 346 2 1.9 229 5 3.1 300 3 2.4
16 343 2 1.9 222 4 2.4 293 4 3.2
17 340 2 1.8 222 4 2.4 299 2 1.6
18 331 3 2.7 222 4 2.4 415 5 5.6
19 328 2 1.8 218 4 2.4 440 5 5.9
20 325 2 1.8 215 4 2.3 674 10 18
21 322 8 7.0 219 4 2.4 796 8 17
22 310 6 5.0 219 4 2.4 778 6 13
23 307 8 6.6 215 4 23 742 6 12
24 298 6 4.8 219 4 2.4 923 12 30
25 301 3 2.4 218 4 2.4 768 7 15
26 319 4 3.4 219 3 1.8 613 4 6.6
27 334 6 5.4 219 3 1.8 526 4 5.7
28 334 4 3.6 230 2 1.2 471 5 6ot
29 346 4 3.7 230 2 1.2 437 5 5.9
30 340 3 2.8 225 6 3.6 409 4 4ot
31 322 3 2.6 226 3 1.8 - -- -
TOTAL 11308 - 99.3 7561 - 70.3 14395 - 228.1
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 1299431

TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 109266.9



h2 CHEHALIS RIVER BASIN
12037400 WYNOOCHEE RIVER ABOVE BLACK CREEK, NEAR MONTESANO, WASH.
LOCATION.--Lat 47°00'42", long 123°39'35", in SF4SF% sec.27, T.18 N., R.8 W., Grays Harbor County, temperature re-

corder at gaging station on left bank, 2,000 ft upstream from Black Creek and 3.5 miles northwest of Montesano,
and at mile 5.9.

DRAINAGE AREA.--155 sq mi.
PERIOD QF RECORD.--Water temperatures: October 1969 to September 1970.

EXTREMES. --1969-70:
Water temperatures: Maximum, 22.0°C July 15, Aug. 11: minimum, 5.5°C on several days during November to January.

TEMPERATURE (°C) OF WATER, WATER YEAR QCTOBER 1969 TO SEPTEMBER 1970

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

MAX MIN Max MIN MAX MIN MAX MIN MAX MIN MaX MIN
i - - 11.0 10.5 5.5 Se€ 8.0 7.0 LR L
2 - - 10.5 10.0 6.0 5.5 7.0 65 re5 Ao
3 - - 10.5 10.0 6.0 a0 65 65 feb 5.0
4 -- - 10.5 1.0 65 6.0 65 640 R.0 646
S - - 10.0 9.5 6.5 LAY 6.0 5.5 7.0 L
3 - 9.5 Q.5 6.5 6.0 5.5 5.5 RN 70
7 - 9.5 9.5 7.0 645 55 545 AN 7.0
8 - 9.5 Q.0 7.0 7.0 6.0 5.5 7.0 Ll
9 - - 9.0 9.0 7.0 7.0 6.0 6.0 7.0 heD
10 - - 9.5 9.0 7.0 6.5 6.0 545 R.N bl
11 - 9.5 9.5 645 645 6.0 S5e5 A.0 7.0
12 9.5 9.5 7.0 6.5 6a 6.0 &0 R0
13 - 9.5 9.5 T T.0 65 640 Rec R0
14 - 9.5 9.5 7.0 70 6.5 6.5 RN Rl
15 - - 9.5 9.5 7.0 7.C L 6.5 R0 L
16 - 9.5 8.5 7.0 6.5 6.5 6.0 R.0 Te00
17 - 8.5 T.0 7.0 6.5 5.5 6.0 R0 he®
18 - 8.5 8.0 7.0 7.0 6.5 6.5 AN AeS
19 - 8.5 R.5 7.0 7.0 7.0 6e5 R,5 7.0
20 - - 8.5 8.5 7.0 7.0 7.0 7.0 A.5 R.0
21 - B.5 B.5 7.0 7.0 70 Te0 Gan e
22 8.5 8.0 7.0 7.0 7.0 7.0 9N L
23 - 8.5 8.0 7.0 7.0 7.0 7.0 QN Ho 5
24 10.5 8.5 7.0 7.0 7.0 70 7.0 Q.0 Mol
25 1045 8.0 7.0 7.0 7.0 7.0 6.5 Gaen L
26 10.0 10,0 7.0 7.0 7.0 T 0 6.5 6.5 G.8 Re=
27 10.5 10.0 7.0 6.5 7.0 6.0 L 645 e.n &5
28 10.0 10.0 6.5 6.0 6.5 6.0 6.5 B0 .5 AeR
29 10.0 10.0 6.0 6.0 8.0 6.5 6.0 6.0 0.0 9.0
30 10.0 10,0 6.0 5.5 Ha0 8.0 6.0 6.0 10.0 Re=
31 11.0 10.0 - - B0 R0 ~oS 6.0 - - a0 RaF
MONTH - - 11.0 5.5 8.0 5.5 8.0 5.5 8.0 6.0 10.0 6.0

DAY APRIL MAY JUNE JuLY AUGUS T SEPTEMBEP
Max MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
i 10.0 9.5 11.0 9.5 19.0 1445 16,0 14,5 17.0 le.rt 14,5 13,0
2 10.5 Re5 13.0 10.5 19.5 15.2 19.0 15.5 16.0 15411 144 1?2.0
3 105 Q.0 13.5 10.5 18.5 15.5 2140 16,0 19,5 15.0 15.5 13,0
4 10.0 95 13.0 1l.0 18.0 lao0 20.0 18.0 1R.5 16400 1545 13,¢
5 9.5 9.5 12.0 10.0 19,0 14,5 19.0 16.5 20 1640 14,5 16,0
& 9.5 B35 12.0 10.5 18.0 15.5 200 15.5 19.5 160 14.0 12,5
7 B.5 R.D 11.5 10.5 l6.5 15.0 2045 17.0 1A.0 16410 1445 14,0
8 B.0 RO 11.0 10.5 15.5 la.C 20.5 16.5 1#.5 16.5 15.5 12,5
9 8.0 8.0 11.5 10.5 15.0 14,0 20,0 15.5 200 1445 15.5 13.¢
10 8.5 R0 11.0 10.5 1544 13.5 16,0 15.0 ?21.5 15.0 15.5 13.n
11 8.5 B.0 1145 10.0 1440 13.0 16.5 15.0 22.0 1h.N 16.5 14,0
12 8.5 7.0 11.5 10.5 16.5 13,0 19.5 15.5 18.5 1640 1545 13.0
13 9.0 7.0 11.5 10.0 16.5 14.0 16.0 15.5 18.5 14,5 15.0 11.5
14 9.5 7.0 135 11.0 16.0 14,0 2N.5 15.0 T0.8 4.0 1645 1340
15 10.0 8.5 15.0 11.5 1440 13.5 2240 16.0 21.5 16.0 15.5 13.0
16 10,0 B85 1445 13.0 14.0 13.0 19.5 16.5 2045 14.5 18,4 13.5
17 10.5 Be5 14.0 11.5 17.0 13.0 20.5 15.5 19.5 13404 14,0 1345
18 10.0 9.5 14.5 11.5 18.5 1445 21.5 15.5 21.0 13.0 14,5 1440
19 10,0 RS 13.5 12.0 20.0 16.0 20.% 17.0 20,5 1e.0 1a.0 13,5
20 10.0 8.5 13.0 11.5 20.5 16.5 19,5 1e.5 17.0 16,5 13.5 1%.0
21 10.0 9.0 12.0 11.0 20.5 17.0 18.5 15,0 21.5 4o 0 12.5 1%.5
22 10.0 9.0 13.5 11.5 20,0 16.5 18,5 14 .5 ?21.5 16.0 140 13.°
23 10.0 9.0 1445 11.5 19.0 16.5 19.5 15.0 17.0 15.0 13.5 11.7
24 10.0 9.0 16.0 12.0 19.5 1ALO 20.0 15.0 167t L&as 13.0 11.%
25 9.5 B.5 18.0 14.5 20.5 16,0 16,5 15,5 15.° 14,0 135 11.5
26 9.0 8.0 16.0 14.0 19.5 17.0 15.5 15.5 20,0 13,5 14,5 12.0
27 9.0 8.0 15.0 1345 19,0 16,5 16.5 15.0 1445 12.5 1445 1340
28 10.5 R.5 14.5 13.5 18.0 15.5 17.0 15.0 15.5 13.0 la.% 13.n
29 10.5 9.5 14.0 13.5 16.5 15.0 l6.0 16,0 20.5 12.n 14.0 1305
30 10.5 9.5 1640 13.0 1545 14.5 1740 15.0 0.5 12.0 1445 13,0
31 - - 16.5 13.5 - - 19.5 15.0 15.5 14,0 -= -

MONTH 10.5 7.0 18.0 9.5 20.5 13.0 22.0 14.5 22.0 12.0 16.5 11.5




CHEHALIS RIVER BASIN 43

12038100 WISHKAH RIVER NFAR WISHKAM, WASH.

LOCATION.--Lat 47°04’21", long 123°46'00", in NE%SW4 sec.2, T.18 N., R.9 W., Grays Harbor County, at Wishkah Road
bridge 500 ft upstream from East Fork, 2.3 miles downstream from Hamilton Canyon. 3.2 miles south of Wishkah,
and at mile 12.3.

DRAINAGE AREA.--59.9 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1962 to September 1970 (discontinued).

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control Com-
mission prior to July 1, and thereafter, by Washington State Department of Ecclogv. No discharge records

available.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
DIS~
SOLVED
MAG- PO~ SQLIDS
caL- NE- TAS- BICAR- CAR- CHLO- FLUD- {RESI-
S{LICA (S8 SIuM SCtUM SIUM AONATF  BONATE SULFATE  RIDE RIDE NITRATE  DUE AT
{512y (cay (4G} INA) (<) (HCN3)  (C03) 1504) icLy 1F) (ND3) 130 C)
DATE (MG/L)  (MG/L)  (MG/LD (MG/L)  (MG/L)  (MG/L)  (MG/LI  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
[
kLR 13 5.0 2.0 3.5 . 26 ¢ 3.2 3.3 .1 .8 38
NV,
55.0s 11 400 1.6 3.0 .5 17 o 3.2 2.9 -1 2.9 43
DEC.
T 13 4.9 2.7 ENY o 27 o 2.6 3.0 .1 .7 50
Jan, .
f5... 14 4.6 1.3 3.6 .2 25 n 2.0 2,1 .1 .8 44
FES,
hean 12 2.3 La4 3.7 .3 19 G 2.2 2.8 .1 3.2 31
MAR.
f24.. 14 4k s 2,2 . 25 0 1.6 2.5 .1 .7 44
app .,
"l 14 4.7 2.1 3.5 . 28 o r.8 3.0 .1 .5 42
uay
~5... 14 “.7 1.3 1.5 4 27 k! 1.8 2.9 .1 o4 48
JHINE
LERPN 1 R 2.4 4.2 .5 13 - 2.6 3.3 ol .4 53
JuLY
Tauss 1A 5T 2.9 4.0 .5 o o 2.0 3.6 .1 .3 58
AUG.
Cuwaus 16 6.9 3.0 “.8 o6 41 ] 2.6 3.9 .1 .3 57
SEPT.
.. 17 7.5 3.2 5.¢C . “s bl 2.0 3.9 .0 .3 61
NIIN= SPECI- coLt-
car- F10 coLcr FORM TOTAL
HapD= BONATF  COND- (PLAT-  TEM- nIs- teoL- CHRO-
NESS HARD-  UCTANCF PH INym- PERA- SOLVED  ONIES MIUM COPPER ZINC
(CA,MGI  NESS (Micen- €O3ALT  TURE XYGEN PEK ey (cuy (ZN)
DATF (MG/LL  (Mo/L)  MHIS)  (UNITS)  UNITS) (DEG C)  (MG/L) 100 ML}  (UG/L)  (UG/L}  UG/L
acr.
LY 21 n 6" 7.3 r 1C.4 9.3 175 - - bt
RV,
S 17 3 52 6.7 % 9.2 10.2 260 - == b
JeCe
N... 25 - ar 1.2 K 4.1 11.9 95 -- - -
JanN,
RN 2" bl 57 7.3 c 3,5 12.2 612 - - --
FEy.
Seuan 14 A w6 7.1 5 5.0 11.8 397 0 ¢ 2
MAR,
N2,0. ja o 56 7.2 o 4.8 1e.2 11% - - -
aPP,
RRAN 20 o 5 7.7 5 3.3 173 a4 -~ - -
MAY
ACTO 29 - 52 7.2 s 10.3 1045 137 -- -- -=
JUNE
fluen 26 " hS 7.l 10 17,7 4.5 217 -= i -
Juty
[ 29 c LH 7.2 12 17.6 8.9 185 - -- -
AUG.
Nuvas 30 - A3 7.2 10 18.1 9. 215 -- -- -
SEDT,
"leas 32 i R4 7.9 H 15.4 7.9 300 - - -



4 HUMPTULIPS RIVER BASIN
12039000 HUMPTULIPS RIVER NEAR HUMPTULIPS, WASH.
LOCATION.--Lat 47°13'47", long 123°56723'", in NE4NE% sec,17, T.20 N,, R,10 W,, Grays Harbor County, temperature
recorder at gaging station on right bank, 1,0 mile southeast of Humptulips, 2.3 miles upstream from Stevens
Creek, 3.3 miles downstream from confluence of East and West Forks, and at mile 24,8,

DRAINAGE AREA,--130 sq mi.

PERIOD OF RECORD.--Chemical analyses: Water years 1959-61, 1962~70 (partial records) (discontinued).
Water temperatures: November 1969 to October 1970 (discontinued).

EXTREMES. -~November 1969 to October 1970:
Water temperatures: Maximum, 24.0°C July 1S; minimum, 4,0°C Jan, 5-7.

REMARKS.-~Chemical analyses in "Analyses of samples collected at water-quality partial-record stations in
Pacific slope basins in Washington and upper Columbia River basin." Chemical samples taken at bridge on
U.S. Highway 101, 1.2 miles downstream from gaging station

TEMPERATURE (°C) UF WATER, NOVEMBER 1969 TO OCTOBER 1971

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 - 10.5 9.5 5.0 4.5 6.5 6.0 6.5 6.5 6.0 4.5
2 - 10.0 9.0 5.5 5.0 6.5 6.0 6.5 6.5 6.0 4.0
3 - 10.0 9.5 6.0 5.5 6.0 5.5 6.5 6.5 6.5 5.0
4 - - 10.0 8.5 7.0 5.5 6.0 4.5 6.5 6.0 8.0 5.5
5 - - 8.5 8.5 6.0 5.5 4.5 4,0 6.0 5.5 7.0 5.0
o - - 8.5 8.5 6.0 6.0 4.5 4.0 7.0 6.0 7.0 5.5
7 - - 8.5 8.0 7.0 6.0 4.5 4.0 3.0 7.0 8.0 6.5
8 -~ - 8.5 8.0 7.0 6.5 5.5 445 7.0 6.5 7.0 5.5
9 -- - 8.0 7.0 6.5 6.0 5.5 5.0 7.0 6.0 7.0 5.5
10 -- -- 8.5 8.0 6.0 5.5 5.0 4.5 7.0 6.0 7.0 5.5
11 - -- 8.5 8.0 6.5 5.5 5.5 4.5 7.0 6.5 8 6.5
12 - - 9.0 8.5 7.0 6.5 5.5 5.0 8.0 6.5 7 6.5
13 - 9.0 8.0 8.0 6.5 6.0 5.0 9,0 8.0 8 6.5
14 -- 8.5 8.0 7.0 7.0 6.5 6.0 8.0 6.5 8 8.0
15 - -~ 8.5 7.0 7.0 6.5 6.0 5.5 7.0 6.5 8 7.0
16 - - 7.0 6.0 6.5 6.0 6.0 5.5 7.0 7.0 6.5
17 -- - 6.5 5.5 8.0 5.5 6.5 6.0 7.0 6.5 7 6.0
18 - - 8.0 6.5 8.0 7.0 6.5 6.5 7.0 6.0 8 640
19 - - 8.0 7.0 8.0 7.0 7.0 7.0 8.0 6,5 8 6.0
20 - -- 8.0 7.0 8.0 8.0 8.0 7.0 7.0 6.0 8 7.0
21 - - 8.0 6.5 8.0 7.0 8.0 7.0 7.0 6.6 645
22 - - 6.5 6.5 7.0 6.5 8.0 7.0 7.0 5.5 6.0
23 - -— 7.0 6.5 7.0 6.5 8.0 7.0 8.0 6.0 7.0
24 - 6.5 6.0 6.5 6.0 7.0 6.5 7.0 5.5 6.5
25 - 6.5 6.0 6.5 6.5 6.5 6,5 7.0 5.5 6.5
26 -~ 6.5 6.0 6.5 6.0 6.5 6.5 8.0 5.5 6.5
27 - - 6.0 5.5 6.0 5.5 6.5 6.0 8,0 5.5 6.5
28 - -- 5.5 5,0 6.5 6.0 6,0 6,0 7.0 5.5 7.0
29 -— -- 5.5 5.0 7.0 6,5 6.0 5.5 - - 8,0
30 - - 5.0 4.5 7.0 645 6.5 6.0 - - 6.5
31 - - -- -- 7.0 6.5 6.5 6.5 - - 645
MONTH - - 10.5 4.5 8.0 4.5 8.0 4.0 9.0 5.5 10.5 4.0
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 a.0 8.0 10.5 8.0 19.5 13,0 15.0 13.0 17.0 15.0 16.0 14,5
2 10.5 6.0 13,0 8.5 20.0 14,0 19.0 14.0 18.0 14.5 15.5 14.5
3 9.5 6.5 13.5 9.0 16.5 14.5 22.0 14,5 20.0 15.0 16.0 1440
4 8.0 7.0 10.5 9.0 18.5 13.0 21.5 16.0 20.5 15,5 18,0 12.5
5 7.0 7.0 13.0 8.5 20.0 13,0 20.5 15.0 20.5 15.5 15,0 14.0
6 7.0 6.0 13.0 8.5 18,0 14.0 21.0 14.0 21,0 16.5 14.5 13,5
7 6.0 5.5 9.5 8.5 16.5 13.5 23.0 15.5 1940 16.0 14.5 12.0
8 6.5 6.0 9.5 8.5 1645 12.0 22.0 15.5 19.0 14,5 15.5 12.0
9 6.5 6.5 16.0 8.0 14.5 12.0 21.5 15.0 21.0 14,0 16.0 11.0
10 7.0 5.0 9.5 8.0 14.5 11.0 20.0 14,5 22.0 15.0 16.5 11,5
1 7.0 5.5 10.5 6.5 13,5 10.5 20.5 14.5 23.0 16.0 17.0 13.0
12 6.5 5.5 10.0 8.5 18.0 1045 21.0 15.0 19.5 16,5 16,0 11.5
13 8.0 5.5 10.5 7.0 17.0 12.0 20.0 15.0 20.0 15.0 15.5 10.0
14 3.0 5.5 13.5 9.0 14.5 13.0 22,0 14.5 21.0 14.5 15.0 11.5
15 2.5 n.5 15.0 3.5 14.0 12.0 24.0 16.0 21.5 15.0 15.0 10.5
16 3.0 6.5 1240 10,0 14,0 11.5 20.0 16.0 21.0 15,5 15.0 12,0
17 10.5 6.5 14.5 9.5 18.5 11.0 21.5 15.0 20.0 14,0 13.5 13.0
18 8.5 A0 14.5 9.5 20.0 13.0 23,5 16.0 20.5 14,0 13,5 12.0
19 9.5 6.5 12.0 10.0 20.5 1440 21.5 18.0 21.0 14.5 12.0 11.5
20 8.5 5.0 13.0 9.5 21.5 15.0 20.5 16.5 19.0 15.5 13.0 1140
21 3.0 6.5 11.0 Q.5 21.5 15.5 19.5 15.0 21.5 15.0 12,0 11.0
22 9.0 7.0 12.0 9.5 21.5 15.0 19.5 1445 2145 15.0 11.5 11.0
23 8.5 7.0 14.5 9.5 20.5 15.0 20.5 14.5 1845 16,0 11.0 9.5
24 8,0 6.0 16.0 10.0 20.5 1445 20.0 15.0 16.5 15.5 11.0 9.0
25 7.0 5.5 17.0 11.5 21.5 14.5 17.0 15.0 16.0 14.5 1.5 9.0
26 7.0 5.5 15.0 11.0 20.5 15.5 15.5 14.5 19.5 13.5 13,5 10.0
27 8.0 6.0 14.0 11.0 19.0 15.0 15.5 13.5 16.0 14.0 14.0 10.5
28 10.0 6.0 13.5 11.0 18.0 13.5 18.0 13.5 16.0 13,5 14.5 10.5
29 8.5 2.0 13.0 10.5 19.0 13.5 15.5 13.5 20.5 14.0 13.5 11.5
30 10.0 R0 15.5 10.0 14,0 13.6 18.5 13.5 21.0 14,5 14,0 10.0
31 - - 17.0 11.0 - - 21.0 14,0 17.0 15.5 - -
MONTH 10.5 5.5 17.0 6.5 21.5 10.5 23.5 13,0 23.0 13.5 18.0 9.9
TEMPERATURE (°C) OF WATER, OCTOBER 1970
DAY MAX MIN DAY MAX MIN DAY MAX MIN
1 14.5 10.5 5 12.0 1.0 9 13.0 11.0
2 14.5 10.5 6 13.0 9.5 10 13.0 11.0
3 12.0 11.0 7 11.0 9.0 11 13.0 11,0
4 13.5 11.5 8 12.0 10.0




QUINAULT RIVER BASIN

12039300 NORTH FORK QUINAULT RIVER NEAR AMANDA PARK, WASH.
{Hydrologic bench-mark station)

LOCATION.~=-Lat 47°35'46'", lony 123°37'23", 1n SW% sec.6, T.24 N., R.7 W,, Jefferson County, Olympic National
Park, on right bank at gaging station, 15,5 miles northeast of Amanda Park, and at mile 5.2.

DRAINAGL AREA,--74,1 sq m1,
PERIOD OF RECORD.--Chemical analyses: Water years 1966-68 (miscellaneous), October 1968 to September 1870
(monthly).
Water temperatures: March 1965 to September 1970,
Sediment records: Water vears 1965-70 (partial-record).

EXTREMES,--1960-70:
Water temperatures: Maximum, 14.0°C Aug. 22, 23; minimun, 3.0°C several days during January to April.

Period of record:
Water temperatures: Maximum, 14,5°C Aug, 7, 16-18, 1965; minimum, 1.0°C Jan., 31, 1968,

REMARKS,--Recorder stopped Feb. 25 to Mar. @; range in temperature, 3,0°C to 5.0°C.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAr = pri-
CAL- ME- Tas- RICAR- CAR-
D1s~ SHLICA C1uM S TUM €OD Jim SN BANATE  RONATF  SULFATE
CHARGE (5102} (e EMG) (NA) (k) (HCO3) (€n3) (504)
DATE (CFS) (MG/L) (MG/L)  (MG/L) (MG/LY (MG/L) MG/ (MG/L) (MG/LY
318 4.9 16 .8 1.4 .2 41 o 1
L0 447 15 o7 et .2 39 0 11
T41n 3.7 Q.4 5 1.1 .2 27 0 b4
“hn w7 L& .7 1.4 .2 EX a 9un
416 4.9 14 o7 1.6 .1 EL 0 11
1140 3.5 A5 o4 1.0 o1 23 0 5.2
£38 3.7 1t 5 1.0 .l 24 0 T8
138 4.9 17 .8 le9 .7 43 n 14
31s-
. SOLVEN NCA- SPECI-
- snLirs CAR~ FI1C
[T LU= {RESI-  HARD- BCMATE  COND-
K10F STLE NITRATF  OUE AT NFSS HARN=  UCTANCE
(cey (Fy (NO?) 182 01 (CA,MG} NFSS {MICRO-
OATE (MG/L) (LN} IMG/L) {MG/L) (4G /L) (MG/LY MHAS}
OCTa
2240 o7 o1 N 56 44 10 @3
NEC.
TRe.. .9 o0 o1 58 4l 9 89
JhaNg
27 1.0 ol o 37 26 4 £0
AR,
1Maae W o1 .1 5r 38 9 LLY
FEI
2laas .3 o o “7 13 7 as
JUAL
“eaa o6 o1 .1 3 23 4 53
Juey
c e o4 .1 W1 27 kly 6 6R
SEPT,
AL .7 .l . “2 “t 5% 106
BIC- cnLI-
cowoe CHEM= FORM
{PLAT~ TEM- nLS— 1CAL (coL~
PH INGY- PERA- SOLVE™  OXYGEN  NNIES
coraLT TUPE DXYGEN NEMAND PER
(UNITSI  UNITS)  (DEG €1 (“G/LY (MG/LY 127 V)
7.2 " 7.7 12,1 ) 7
7.3 n 4.2 11,5 .9 1R
7.2 ~ 4.2 13,1 Te” r
7.4 2 2.5 2.4 2.7 [
.5 n 4.2 12,0 L fi
7.3 5 7.3 1.7 e’ o
6.3 s 3.7 1.5 1.2 5
7.4 5 11.0 11,1 2, 5
PESTICIDE ANALYSES
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ALY TN nng DNE St ELPRIN  FHORIN  CHLCR CHLOR  LINDANE
I " N N N N N £POXINE LEN
RITTOM  ROTTOM  BOTTCY  BPTTPM  ANTTOM  BOTICM  BOTTAM [N RDT-  BOTTOM
DE- NE- DE~- neE- VE- nE- OE- TOM DE- 0E-

~ PCSITS pPrsiTe PLSITS POSITS PNSITS PISITS PrSITS POSETS PNSITS
TE LIL/KGY  (UG/KGY (UG/Ke}  (JG/KL)  LUG/KGY  (DG/KG)  (UG/KCY  (UG/KGE  (UG/KGI

SEPT,

R oan o .o el

el .ce Pl]
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MAX

FEBRUARY
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JANUARY
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MAX

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
MIN

QUINAULT RIVER BASIXN
DECEMBER

MAX

(°C) OF WATER,
MIN

12035300 NORTH FORK QUINAULT RIVER NEAR AMANDA PARK, WASH.--Continued
TEMPERATURE
NOVEMBER
MIN MAX

OCTOBER

MAX
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DOSEWALLIPS RIVER BASIN
12053000 DOSEWALLIPS RIVER NEAR BRINNON, WASH,
LOCATION,--Lat 47°43'35", long 123°00'30", in SW.LSW% sec.2d, T.26 N., R.3 W., Jefferson County, temperature
recorder at discontinued gaging station on left bank, 0.6 mile upstream from Cirrigenda Ranger Station,
S.5 miles northwest of Brinnon, and at mile 7.0.
DRAINAGE AREA.--93,5 sq mi1.
PERIOD OF RECORD.--Water temperatures: Octoher 1969 to September 1970,

EXTREMES.--1909-70:
Water temperatures: Maximum, 14.0°C Aug, 11; minimum, 3,0°C Jan. 5, Mar, 1, 2.

REMARKS.~-Recorder stopped Apr. 36, Sept. 26-28; range in temperature of 6,0°C to 8.0°C, and 8,0°C to 10.0°C
respectively.

TEMPERATURE (°C) OF WATER, WATER YEAR UCTOBER 1969 TO SEPTEMBER 1970

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
tax i MAX My HAX P MAX 11 MAX MIN MAx MIN
1 -= -~ Re0 7.0 400 5.0 4.5 5.0 4.5 40 3.0
2 -~ 8.5 7.0 “uh 4es 4.5 5.5 5.0 4.0 2.0
3 -~ 8.5 Bah) 5.0 4.5 4a0 5.0 4.5 4.5 4.0
4 8.0 ] 5.0 4.5 z.5 5.0 4.5 4.5 3.5
5 -- - 6.5 fo0 4yh 3.5 2.0 4e5 4on 5.0 3.5
& - -~ 6.5 fos 1.5 3.5 5.5 4.5 5.5 5.0
7 5.5 fan “.F 3.5 s 5.0 5.5 s
& 645 6.0 S.n 4.0 5.0 445 5.0 a0
9 640 5.5 sl 4.5 5.0 4.5 5.0 4400
10 -- -~ 845 Al c.n 4.0 5.0 4.5 5.0 4l
11 -- - 65 e 545 4.0 5.5 4.5 5.5 4e5
12 6.5 6.0 6.0 G845 845 5.0 5.5 5.0
13 - - 6.0 93 6.0 5.0 5.5 5.0 5.5 5.0
14 - -- 640 Leh 6.0 5.5 545 540 5.5 v 5.8
15 -- - &a0 b5 5.5 5.5 5.5 5.0 6.5 5.0
1o -~ -- 5.5 B w5 “o0 5.5 5.3 5.5 4.5 5.5 5.0
1 5.0 4ot “e 5 4.0 L 5.5 5.5 445 5.5 4.8
18 .5 Seft E kb 4.5 o L4 5.5 4.5 5.5 4.0
19 bl 5.5 5.0 .5 6.0 5.5 5.5 ba5 5.5 4.5
20 -- 6.0 5.5 S0 “o8 hoS AN 5.0 4.5 6.0 5.0
21 -~ - 5.5 5.0 .0 LG hed fal S0 4.5 6.0 Sen
2¢ £ 445 a0 4.5 L 540 5.5 445 fun 50
73 6.0 S0 5. 4.7 5.5 £.0 5.0 48 7.0 KR
24 c.e 4t o5 4.F 5.5 5.5 5.0 4.0 6.0 4.5
’5 -~ - ‘.5 40 Gt b " “eh 45 S0 40 5.5 4es
2n -~ - 4.5 4.5 a.0 445 51 45 5.0 4.5 6.5 445
b 445 4.0 4un 4.0 S 4e5 8.0 4.5 A0 4.5
28 -- 5.0 4.5 5.0 4a5 4,5 4.5 4.5 3.5 6.5 4a5
79 -- 5.0 4.5 s.0 4.5 4.5 4eB - 6,5 £45
n 7.0 48 4un 5.0 G0 5.0 445 - 6.5 R
31 R.N - - £.5 .0 .0 445 - - oS 4o
MONTH - - 8.5 4.0 5.5 3.5 6.5 2.0 5.5 3.5 7.0 3.0
DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
Mo M1 vAY Miel WA £ M LY (1N HA> ¢ MAX MIN
1 Ten A= 9.0 - 1.0 n.t Q. 8.0 1.0 10.0 1,s 10.5
2 neE 4.F 2.5 e.n lo.a b 11.5 Ko 11.0 10,5 11.5 10.5
4 Ten G0 v.5 €0 “.5 % 1.0 9.0 13.0 10,6 1.5 10.5
4 ENE 5.F @00 &.0 4.5 nel 17 G0l 13.0 10.5 11.5 10.0
5 R 6. Ko fod 1.6 5.4 1.5 a0 13.5 oo f1.5 HeR
6 a.s 4a5 7.0 5.5 Tous ne€ 11.5 G0 1240 1.0 1.5 10,0
‘ 5.0 2.8 70 S.5 aun Fof 1740 9.0 11.5 10.5 10.0 Mas
4 <L 4.5 Bon fo0 a,n [ 1200 9.5 10.4 G.A 10.5 YR
9 L] Satd 7.0 Sen Ha5 Aot 1711 q.° 12.0 a.8 1n.5 A8
10 5.6 4.5 bty ay5 Bt Se8 1.9 s 13.5 1n.n 1045 R.S
" 5.4 4.5 7.0 4.5 "5 “aE 11.5 Q.5 1440 110 10,5 9.0
12 £ 4.q b5 fuh 10.0 6.0 12.0 a.s 1.0 .5 Radl
15 f.F 40 B.0 S.a 3 Tl 12.n Q.5 11.¢ 11.0 a.0 £.5
1e 6.5 4.5 8.5 60 4.5 “ar 17.0 .5 13.0 10.0 10.0 #,0
15 Ak 45 10,0 7.0 Lo 6e5 13.3 100 135 10.5 .0 HaD
s 7en 4.5 4.5 €.0 q.5 Tor 1729 0.5 11.5 0.5 1.5 B.s
17 7.0 Sen Ge0 G545 1.5 T 1240 10,60 1o 10.0 10.0 G.5
1 65 fen B0 5.0 10.5 €. 13.0 10.0 12.0 “.s n.n 9.0
19 8.0 5.6 8.0 Ll 11.0 A0 13.0 0.0 i3.0 10.0 LTS Ros
20 6.5 5.0 Hoo N 1.1 T.0 1240 10.5 13.0 10,0 9.5 9.0
"1 6.5 Ao 8.0 l 11.5 HoC 11.8 10.0 13.0 Nes 9.0 a.n
22 7.0 fon) 6.0 6.0 11.0 Tol 11.0 9.5 13.5 10.5 10.0 .5
23 Kon Ae0 .5 Ll 1.0 f.0 11.5 a5 13,5 1.0 9.0 7.0
24 6.5 FoR 9.5 naN 1l Rl 11.0 0.0 17.0 11.5 8.5 b8
25 AN 4.5 Q.5 hal 1.0 Pl 1140 16,0 11.5 11,0 A5 b5
76 Aan 4.5 5.0 5.5 11.0 Ho® 11.0 10.0 13.5 10.5
7 fe5 4 7.0 b.0 9.5 Ae8 1.5 10.0 1.5 1G.5
¥ Kon 4.5 7.0 6.0 8.5 7.0 10.5 4.5 11.0 10.5 - -
29 o5 5.5 5.0 a0 5.5 A 10,0 9.5 17.0 10,0 0.0 @un
30 = d 95 5.5 B8 nef 1n.5 9.5 12.0 10.0 1,0 AeF
21 -- -- 9.5 AoD - - 17.0 v 12.0 1.0 - -
MONTH 8.0 3.5 10.0 4.5 11.5 5.5 13.5 8.0 14.0 9.5 11.5 6.5



48 SKOKOMISH RIVER BASIN
12056500 NORTH FORK SKOKOMISH RIVER BELOW STAIRCASE RAPIDS, NEAR HOODSPORT, WASH.
LOCATION.--Lat 47°30"52", long 123°19'43", in NW% sec.4, T.23 N., R.5 W., Mason County, Olympic National Park,
temperature recorder at gaging station on left bank 1,2 miles upstream from Lake Cushman, 2.8 miles upstream
from Dry Creek, 11,3 miles northwest of Hoodsport, and at mile 29,2,
DRAINAGE AREA.~-~57,2 sq m1,
PERIOD OF RECORD.--Water temperatures: April 1965 to September 1970,

EXTREMES.--1969-70:
Water temperatures: Maximum recorded, 13,5°C July 18-22, 24, Aug. 22-24, 26; minimum, 2.0°C Dec, 11, 12,

Period of record:

Water temperatures: Maximum, 14,0°C Aug. 17, 18, 1965; minimum (1965-67, -68-70), 1.0°C Dec. 27, 1965, ec. 31,
1968, Feb. 7-12, 1969.

REMARKS, --Thermograph not operating properly July 17, July 31 to Aug, 19; temperature range not determined.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 19&9 TD SEPTEMBER 1970

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

MAX MIN MaX MIN MAX MIN MAX MIN MaX MIN MAX MIN
1 9.0 8.5 6.0 6.0 445 445 3 3.5 4.0 3.5
2 8.5 8.5 6.0 6.0 4.5 4.5 3.5 3.5 3.5 3.5
3 8.5 7.0 6.5 6.0 a5 45 3.5 3.0 3.5 345
4 7.0 7.0 6.5 6.0 45 4e5 3.5 3.5 3.5 3.5
5 7.0 7.0 6.0 6.0 4e5 4.5 3.5 3.0 4e0 3.5
6 8.0 7.0 6.0 6.0 4e5 45 3.0 3.0 4s0 4.0
7 8.0 &.0 6.0 6.0 445 445 3.0 3.0 4.0 440
8 8.0 7.0 6.0 6.0 4.5 4.5 3.0 3.0 4.0 4s0
9 7.0 7.0 6.0 5.5 4e5 4s5 3.0 3.0 4.0 490
10 7.0 6.5 5.5 5.5 445 3.5 3.0 3.0 4.0 4.0
11 6.5 645 5.5 545 3.5 2.0 3.0 3.0 440 4s0
12 645 645 5.5 5.5 3.5 2.0 3.0 3.0 4.0 4.0
13 6.5 6.0 545 5.5 3.5 3.0 3.0 3.0 4.0 4.0
14 6.0 840 5.5 5.5 3.5 3.0 3.0 3.0 4.0 4.0
15 6.0 60 5.5 5.5 3.5 3.5 3.0 3.0 440 4e0
16 6.0 640 5.5 5.0 3.5 3.5 3.0 3.0 440 4.0
17 640 6.0 5.0 5.0 3.5 3.5 3.0 3.0 4e0 4.8
18 6.0 6.0 5.0 5.0 3.5 3.5 3.0 3.0 4.0 4s0
19 6.0 6.0 5.0 5.0 3.5 3.5 3.0 3.0 440 440
20 6.5 6.0 5.0 5.0 3.5 3.5 3.5 3.0 445 4.0
21 6.5 6.5 5.0 5.0 3.5 3.5 3.5 3.5 445 4.5
22 645 6.5 5.0 5.0 3.5 3.0 3.5 3.5 445 445
23 645 6.5 5.0 5.0 3.5 3.0 3.5 3.5 4.5 4.5
24 6.5 65 5.0 5.0 3.5 3.5 40 3.5 4.5 45
25 645 6.5 5.0 5.0 3.5 3.5 440 3.5 4a5 445
26 6.5 645 5.0 5.0 3.5 3.5 3.5 3.5 4.5 445
27 6.5 645 5.0 445 3.5 3.5 3.5 3.5 445 45
28 6.5 6.5 4.5 4.5 35 3.5 3.5 3.5 5.0 445
29 6.5 645 4.5 445 3.5 3.5 3.5 3.5 4.5 4.5
30 645 6.0 4.5 4e5 3.5 3.5 3.5 3.5 4.5 440
31 6.0 6.0 - - 3.5 3.5 3.5 3.5 - - 4.5 4.0
MONTH 9.0 6.0 6.5 4.5 4.5 2.0 4.0 3.0 4.5 3.5 5.0 3.5

DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 4.5 4.5 5.0 4.5 7.0 6.0 8.5 8.0 1.5 11.0 11.5 11.0
2 4.5 4.5 5.5 5.0 8.0 6.5 9.5 8.5 1145 11.0 11.5 11.0
3 4.5 4.5 5.5 5.0 8.0 6.5 10.5 9.5 - 11.0 11.0 11.0
4 4.5 4.5 5.5 5.0 8.0 6.5 10.5 10.0 - 11.5 11.0 11.0
5 445 4.5 5.5 5.0 8.0 6.5 10.5 10.0 - 11.5 11,0 11.0
6 4.5 4.0 5.5 5.0 8.0 645 10+5 10.0 - 11.0 11.0 11.0
7 4.0 4.0 5.5 5.0 8.0 6.0 1.0 1045 11.5 11.0 11.0 11.0
8 4.0 4.0 5.5 5.0 8.0 6.5 11.5 10.5 - 10.5 11.0 9.5
9 4.0 4.0 5.5 4.5 7.0 645 11.5 10.5 - 10.5 11.0 10.5
10 4.0 4.0 4.5 4.5 6.5 6.0 11.5 10.5 - 10.5 11.0 10.5
11 4.0 4,0 5.0 4.0 6.5 6.0 11.5 10.5 - 11.0 11.0 10,5
12 4.0 4.0 5.0 445 8.0 6.0 1.5 10.5 - 11.5 10.5 10.5
13 4.0 4.0 545 4.5 8.0 645 11,5 10.5 - 1.5 10.5 10.0
14 4.5 480 5.5 5.0 8.0 7.0 11,5 10.5 - 11.0 10.5 16.0
15 4.5 4.0 6.0 5.5 8.0 6.5 11.5 10.5 et 10.5 10.0 9.5
16 445 445 645 5.5 7.0 7.0 11.5 11.0 - 11.0 10.0 9.5
17 4.5 4.5 6.0 5.0 8.0 7.0 - 11.0 - 1l.0 10.0 9.5
18 4.5 445 6.0 5.0 8.5 70 1345 12.0 - 10.5 10.0 9.5
19 4.5 445 6.0 5.5 9.0 8.5 13.5 12.0 - 10.5 10.0 9.5
20 4.5 4.0 6.0 5.5 9.5 9.0 13.5 13.0 13.0 10.5 9.5 9.5
21 4a5 4.5 6.0 5.5 10.0 9.0 13.5 12.0 13.0 11.5 9.5 9.5
22 5.0 4.5 6.0 5.5 10,0 9.0 13.5 12.0 13.5 11.5 9.5 9.5
23 5.0 4.5 6.5 6.0 10.0 9.0 13.0 11.5 13.5 11,5 9.5 9.0
24 4.5 4.0 6.5 5.5 10.0 9.0 13.5 1240 13.5 12.0 2.0 9.0
25 4.0 3.5 045 6.0 10.0 9.0 13.0 11.5 12,0 12.0 9.0 9.0
26 4.0 3.5 6.5 5.5 10.0 9.5 11.5 11,5 13,5 11.5 9.0 9.0
27 45 3.5 6.5 5.5 10.0 9.5 11.5 11.0 12.0 11.5 9.0 8,5
28 445 3.5 6.0 5.5 9.5 9.0 11.0 11.0 11.5 11.5 9.0 8.5
29 45 4.0 545 5.5 9.0 8.0 11.0 11.0 12.0 11.0 9.5 8.5
30 5.0 4.5 6.5 5.5 8.5 8.0 11.0 11.0 11.5 11.0 9.0 B.5
31 - - 6.5 545 - e - 11.0 11.5 11.0 - -

MONTH 5.0 3.5 6.5 4.0 10.0 6.0 13.5 8.0 13.5 10.5 11.5 8.5




SKOKOMISH RIVER BASIN

12059500 NORTH FORK SKOKOMISH RIVER NEAR PQTLATCH, WASH.

49

LOCATION,--Lat 47°19'42", long 123°14'33", in NE4WNW% sec.7, T.2l N., R.4 W,, Mason County, temperature recorder at
5.4 miles southwest of Potlatch, and 7.2 miles down-

gaging station on left bank, 1.0 mile upstream from mouth,
stream from city of Tacoma's Cushman Dam No. 2.

DRAINAGE AREA.--117 sq mi, including 99 sq mi upstream from Cushman Dam No. 2, which is normally noncontributing.

PERIOD OF RECORD,--Water temperatures:

EXTREMES.--1969-70:

Water temperatures:

Period of record:

Water temperatures:

Feb. 7, 1969,

March 1965 to September 1970,

Maximum, 18.0°C July 3, 4, 7, 8, 15; minimum, 4,5°C Jan, 5-7.

Maximum, 19.0°C July 8, 1968; minimum, 1,0°C Dec. 27, 1965, Dec. 31, 1968,‘Jan. 23, 31,

TEMPERATURE (°C) OF WATER,

DAY OCTOBER
MAX MIN
1 12.0 11.0
2 11.5 10.0
3 11.0 9.5
4 10.5 9.0
5 11.0 9.0
6 11.0 9.0
7 10.0 10.0
8 10.5 10.0
9 10.5 10.0
10 10.5 9.5
11 10.0 9.0
12 10.0 8.5
13 9.5 8.0
14 9.0 740
15 9.0 7.0
16 9.0 9.0
17 9.5 8.0
18 9.0 8.0
19 9.0 9.0
20 11.0 %.0
21 11.0 9.0
22 10.0 9.5
23 10.5 9.5
24 9.5 9.0
25 10.0 8.5
26 9.5 9.0
27 9.5 9.5
28 9.5 9.0
29 10.5 9.5
30 10.5 9.5
31 11.0 10.0
MONTH 12.0 7.0

DAY APRIL

MAX MIN
1 11,0 8.0
2 10.0 6.5
3 10.5 6.5
4 9.0 B840
5 9.0 8.5
6 9.5 8.5
T 8.5 7.0
8 8.0 7.0
9 9.0 8.0
10 9.5 7.0
11 9.0 6.5
12 9.0 7.0
13 9.5 6.0
14 10.0 6.5
15 11.0 6.5
16 11.5 7.0
17 10.5 7.0
18 B.5 8.5
19 11.0 8.0
20 10.0 7.0
21 Ge5 7.0
22 10.5 8.0
23 10.0 8.5
24 9.5 8.0
25 945 6.5
26 8.5 645
27 945 645
28 11.5 6.5
29 11.0 8.0
30 10.5 8.0
31 - -
v MONTH 11.5 6.0

NOVEMBER
MAX MIN
10.5 10.0
10.0 9.0
10.5 10.0
10.0 945
9.5 9.0
9.5 9.0
9.5 9.0
9.0 8.5
8.5 8.0
9.0 8.5
3.0 8.5
9.5 9.0
9.5 9.0
9.5 9.0
9.0 7.0
7.0 6.5
7.0 6.0
8.5 7.0
845 7.0
8.0 8.0
8.0 7.0
7.0 6.5
8.0 6.5
6.5 6.0
7.0 6.0
645 6.0
6.0 5.5
6.0 5.5
6.0 6.0
6.0 5.0
10.5 5.0
MAY
MAX MIN
11.5 8.5
13.0 8,0
13.5 8.0
11.0 9.0
11.0 B.5
11.0 8.0
12.0 8.0
11.0 9.0
10.5 8,0
11.0 8.5
12.0 8.0
11.0 9.0
11.5 7.0
13.5 9.0
15.0 9.0
15.0 9.5
12.0 10.0
1440 B.5
13.0 9.0
11.5 9.5
11.0 9.0
14.0 9.5
4.0 10.0
15.5 9.5
15.5 10.0
13.0 10.5
13.0 10.0
13.0 9.5
11.5 10.5
1445 10.5
16,0 9.5
16.0 7.0

DECEMBER
MAX MIN
545 5.0
6.0 5.0
5e5 5.5
5.5 5.5
5.5 545
6.0 545
6.5 6.0
6.0 5.5
640 545
5.5 5.5
5.5 5.5
6.0 5.5
6.5 640
645 6.5
6.5 6.0
6.5 6.0
7.0 6,5
8.0 7.0
7.0 7.0
7.0 7.0
7.0 7.0
7.0 7.0
7.0 6.5
6¢5 6.0
6.5 6.5
645 6.0
6.0 6.0
6.0 6.0
6.0 6.0
6.5 6.0
645 6.0
8.0 5.0

JUNE
MAX MIN
17.0 10,5
17.0 11,0
15.0 11.5
16.0 11.5
17.0 10.5
16.0 11.0
14.0 10.5
15.0 10.0
13.0 10.5
14.0 9.5
13.0 10.0
150 9.5
14.5 10.0
13.5 11.0
13.5 10.0
12.0 10.0
15.5 9.5
16.5 10.0
1645 10.5
1645 11.0
17.0 11.5
17.0 11.0
1645 11.0
15.5 10.5
16.5 10.5
14.5 11.0
13.0 11.0
12.0 10.0
14.5 9.0
11.0 9.5
17.0 9.0

JANUARY
MAX MIN
6.0 6.0
6.0 6.0
6.0 545
5.5 5.0
5.0 4.5
5.0 4.5
5.5 445
5.5 5,5
6.0 545
6.0 5.5
6.0 5.5
6.0 5.5
645 6.0
645 A5
6.5 645
6.5 6.0
6.0 5.5
645 5.5
6.5 6.5
6.5 6.5
7.0 6.5
7.0 6.5
7.0 7.0
7.0 6.5
645 6.5
&5 6.5
6.5 645
645 6.5
6.5 6.0
6.5 6.5
7.0 6.5
7.0 4.5

JuLy

133 MIN
13.5 10.5
16,0 11.0
18.0 11.0
18.0 11,5
17.0 12.0
16.5 12.0
18.0 11.5
18.0 12.0
17.0 11.0
16.0 11.0
16.5 10.5
1645 11.0
16.5 11.0
17.0 11.0
18.0 11.5
15.5 12.0
16.5 11.0
17.0 1.0
16.5 11.0
15.0 12.0
15.5 11.0
1445 11.0
15.5 10.5
15.5 11.0
13.5 11.0
13.0 11.5
13.5 11.0
13.0 10.0
13.0 10.0
13.5 10.5
15.5 10.0
18.0 10.0

HATER YEAR GCTOBER 1969 T0 SEPTEMBER 1970

FEBRUARY
MAX MIN
6.5 6.5
6.5 645
6.5 6.0
6,5 6.0
6.0 640
6.5 6.0
7.0 6.5
7.0 6.0
645 5.5
6.5 5.5
7.0 5.5
7.0 6.5
8.5 7.0
7.0 6.5
7.0 7.0
7.0 7.0
7.0 7.0
7.0 6.5
8.0 7.0
8.0 6.5
8.5 6,5
8.0 6.5
8.0 6.5
8.0 6.0
8.0 5.5
8.0 5.5
7.0 5.5

.0 5.5
8.5 5.5

AUGUST
MAX MIN
12.0 10.5
12.0 11.0
16.0 11.0
15.5 11.0
16.5 11.0
15.0 12,0
13.5 12.0
14.5 11.0
15.5 10.0
16.0 10.5
16.5 11.0
15.5 1.0
13.5 11.5
15.5 10.0
15.5 10.0
12.0 10.0
13.5 10.0
14.5 10.0
15.0 10,0
1445 10.5
15.5 10.5
15.5 10.5
15.0 11.0
15.5 11.0
13.0 11.0
15.5 10.5
13.5 10.5
1445 11.0
15.0 11.0
13.5 10.0
13.0 11.5
16.5 10.0

MARCH
MAX MIN
6.5 5.0
6.5 5.5
7.0 5.5
8.0 6.0
8.0 5.5
8.0 7.0
8.5 7.0
8.5 6.5
9.0 7.0
Q.5 5.5
8.5 8.0
8.5 8.0
9.5 8.0
9.5 8.5
8.5 8.5
8.5 8.0
8.5 6.5
8.5 6.0
9.0 5.5
9.0 6.5
9.0 - 6.5
9.5 7.0
8.5 7.0
9.5 6.0
9.0 6.0
9.5 6.0
9.0 5.0
9.0 6.5
9.0 6.5
10.5 6.0
10.5 b5
10.5 5.0
SEPTEMBER
MAX MIN
12,0 11.0
13.5 1.0
12.0 11.0
12.0 10.0
13.0 10.5
12.0 10.5
12.0 11.5
13.5 10.0
14.0 10.5
14.0 9.5
14.0 11.0
13.0 5.5
13.0 8.5
13.5 10,5
13.0 9.5
13.5 11.0
13.0 12.0
13.5 11.5
13.0 11.5
13.0 11.5
12.0 10.=
14.0 11.5
12.0 N
12.0 Q.5
12.0 9.n
13.0 9.5
13.0 9.5
13.0 10.0
13.0 10.0
12.0 10,5
14.0 8.5



1.0°C
MARCH
max M

1070; minimum,
MM

2
2y
FEBRUARY

MAX

MIN

UCTOBER 1969 TU OCTOBER 1970
JANUAPY

min

DECEMPER

SKOKOMISH RIVER BASIN
MAX

OF WATER,

October 19b4 to October 1970 (discontinued),
0

SOUTH FORK SKOKOMISH RIVER NEAR HOCDSPORT, WASH.

MIN

TEMPERATURE
NOVEMBER

MAX

12059800
Maximum, 14,0°C on several days during July 1965 and July 4, 1

Maximum, 14.0°C July 9, 12; minimum, 3.5°C December 11.

MIN

1, 2, 1965.
OCTOBER
MAX

temperature recorder at gaging station on left bank 100 ft downstream from Pine Creek, and 13.1 miles west of
Jan,

Hoodsport.
Water temperatures

Water temperatures:

Period of record:

LOCATION,--Lat 47°26'45", long 123°24'54", in NW% sec.35, T,23 N., R.6 W., Mason County, Olympic National Forest
DAY

PERIOD OF RECORD,-~Water temperatures

DRAINAGE AREA,--20.0 sq mi1.

EXTREMES,~~1969-70
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r1
of Potlatch,

"“Lat 47°18'36",

12061500

SKOKOMISH RIVER BASIN

SKOKOMISH RIVER NEAR POTLATCH, WASH.

long 123°10'33", in SEANW% sec.15, T.21 N., R.4 W., Mason .i'nty, at gaging station at

51

ge on U.S. Highway 101, 3.7 miles downstream from confluence of North and South Forks, 4.7 miles southwest

DRAINACE AREA.--227 sg

PERIOD OF RECORD.--Chemical analyses:
May 1955 to September 1962, October 1963 to September 1870.

Water temperatures:

EXTREMES. --1969-70:
Water temperatures-

Period of record:
Water temperatures:

mi.

and 5.3 miles upstream from mouth.

Water years 1960-ol,

1962-70 (partial records) (discontinued).

Maximum, 14.0°C July 7-18; minimum, 6.0°C on several days during November to January.

Maximum 20.5°C July 13, 1901; minimum (1955-62, 1964-70}, 1.0°C Mar. 7, 1956.

REMARKS. --Chemical analyses in "Analyses of sample collected at water-quality partial-record stations in Pacific
slope basins in Washington and upper Columbia River basin."”

MONTH

DAY

MONTH

OCTOBER

MAX

10.5

10.5

TEMPERATURE (°C) OF WATER,
NOVEMBER D
MAX MIN MAX
9.0 9.0 40
9.0 8.5 6.0
9.0 9.0 6.0
9.0 8.5 6.5
8.5 8.5 6.5
8.5 A.5 6.5
8.5 A5 6.5
R.5 A.0 6.5
8.0 7.0 545
B.0 7.0 6.5
8.0 8.0 6.0
R0 8.0 f.0
8.0 A.0 6.0
8.0 8.0 6.5
8.0 7.0 6.5
7.0 7.0 6.0
7.0 7.0 6.5
7.0 7.0 6.5
7.0 7.0 6.5
7.0 7.0 6.5
7.0 7.0 .5
7.0 7.0 6.5
7.0 7.0 6.0
7.0 6.5 6.0
Nl 6.5 6.0
6.5 645 6.0
6.5 6.0 6.0
6.0 6.0 6.0
6.0 6.0 6.5
6.0 6.0 6.5
- - 6e5
9.0 6.0 6.5
MAY

MAX MIN MAX
9.n £a5 12.0
1040 8.5 12.0
10.0 9.0 12.0
9.5 9.0 12.0
9.5 .0 12.0
9.5 Q.0 12.0
10.0 8.5 11.5
9.5 9.0 11.5
9.0 8.5 11.0
9.5 8.5 11.5
9.5 8.5 11.0
9.5 9.0 1.5
9.0 B.5 11.5
10.0 9.0 11.n
11.0 9.0 11.5
11.5 10.0 11.0
11.0 10.0 12.0
11.0 10.0 1.0
10.5 10.0 13.0
1040 a.5 13.0
10.0 9.5 13.5
11.0 9.5 13,5
11.0 10.0 13.5
11.0 10.0 13.0
11.0 10.0 13.5
11.0 10.0 13,5
10.5 10.0 13.0
10.5 1n.0 2.0
10.0 100 13.0
11.0 10.0 2.0
11.0 10,0 -
11.5 8.5 13.5

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

ECEMBER

MIN

oo oo
52200

oo o >0
Sinnmin

ro T
22203

JUNE

MIN

10.0
10.5
1.0
11.0
10,5

11.0
11.0
10.5

10.5

JANUARY
MAX MIN
6.5 6.5
6.5 6.0
6.5 6.5
6.5 6.5
6.5 6.0
6.0 6.0
6.0 6.0
6.0 6,0
6.0 6.0
6.0 6.0
6. 6.0
6.0 6.0
6.0 6.0
6.0 6.0
6.0 6.0
6.0 6.0
6.0 640
6.5 5.0
6.5 6.5
645 6.5
6.5 645
Een 645
6.5 6.5
6.5 6.5
6.5 545
6.5 645
faS 6.5
6.5 6.5
6.5 6.5
6.5 6.5
6.5 6.5
6.5 6.0
JuLy

MAX MIN
12.0 12.0
13.5 12.0
13.5 12.0
13.5 12.0
13.5 12.0
13.5 12.0
14.0 13.0
14.0 13.0
14.0 13.0
14,0 13.0
14.0 13.0
14.0 13.0
14, 1.5
12.0 11.0
11.0 1.0
12.0 11.0
13.0 11.0
13.4 11.0
13.0 11.5
12.0 11.5
12.0 11.0
115 11.0
12.0 11.0
12.0 11.0
1.5 11.0
11.0 11.0
11.5 11.0
11.5 11.0
11.5 11.0
11.5 11.0
12.0 11.0
14.0 11.0

FEBRUARY
Max MIN
6.5 6.5
6.5 6.5
6.5 6.5
6.5 645
6.5 6.5
6.5 6.5
6.5 6.5
&5 6.5
6.5 6.5
6.5 6.5
6.5 6.5
7.0 6.5
7.0 7.0
B.0 7.0
7.0 7.0
7.0 7.0
7.0 7.0
7.0 7.0
7.0 7.0
R.0 7.0
R.O 7.0
a.0 7.0
8.0 7.0
R.O 7.0
8.0 7.0
8.0 7.0
8.0 7.0
8.0 7.0
8.0 6.5

UGUST
Max MIN
1.0 11.0
11.0 11.0
12.0 11.0
12.0 110
12.0 11.0
11.5 11.0
1.0 11.0
11.5 11.0
12.0 11.0
12.0 1.0
12.0 11.0
12.0 11.0
11.5 11.0
11.5 10,5
1.5 10.5
11.0 10.5
11.0 10.5
11.5 10,5
11.5 10.5
11.5 10.5
11.5 10.5
11.5 10.5
11.5 10,5
11.5 10.5
11.0 10.5
11.0 10.5
1.0 1045
1.0 10.5
1.0 10.5
11.0 10,5
11.0 10.5
1z2.0 10.5

MARCH
Max MIN
7.0 7.0
7.0 7.0
7.0 7.0
8.0 7.0
8.0 7.0
R.0 8.0
8.0 7.0
R.O 7.0
8.0 7.0
8.0 7.0
8.0 7.0
7.0 7.0
R.0 7.0
7.0 7.0
7.0 7.0
7.0 7.0
7.0 6.5
7.0 6.5
7.0 6.5
8.0 7.0
R.0 7.0
R0 7.0
8.0 8.0
8.0 7.0
8.0 7.0
B.5 7.0
Ra0 7.0
8.0 7.0
8.5 7.0
8.5 7.0
B.5 7.0
8.5 6.5
SEPTEMBER
MAX MIN
11.5 10.5
11.5 10.5
11.0 10.5
1.0 10.5
10.5 10.0
10,5 10.0
1.0 10.5
11.0 10.0
10.5 9.5
10.5 9.5
10.0 9.5
10.0 9.5
10.0 9.5
10,0 9.5
9.5 9.5
10.0 9.5
9.5 S.5
10.5 9.5
10.n 9.5
9.5 Q.5
9.5 q.0
10.0 9.5
10.0 9.0
9.5 9.0
9.5 9.0
1040 Q.0
10.0 9.0
9.5 9.n
945 9.0
.5 9.0
11.5 3.0



52 MISSION CREEK BASIN
12064000 MISSION LAKE NEAR BREMFRTON, WASH.

LOCATION.--Lat 47°32'00'", long 122°50'05", NE4NW4% sec.32, T.24 N., R.1 W., Kitsap County, 5.9 miles southwest of
Olympic College in Bremerton.

DRAINAGE AREA.--1.83 sq mi.
PERIOD OF RECORD.--Chemical analyses: September 1969 to October 1970 (discontinued).
REMARKS.--Descriptive location given above is for lake outlet. Water samples taken elsewhere within lake body.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO OCTOBER 197¢

MAG- PO-
DEPTH CAL~ NE- TAS- BICAR- CAR- CHLO-
BELOW SILICA CIUM SIUM SODIUM STUM BONATE ~ BONATE  SULFATE  RIDE
SURFACE (s102) (CA) (MG) (NA) 1K) (HCO3) (c03) (504) (cL)
DATE (FEET) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
SEP 1969
Beiean 1 -- - - - - - - - -
FEB 1970
10 16 8.0 2.0 1.8 .2 34 0 2.4 1.6
18 - - - - - - - - -
(A) .3 9.6 2.4 1.9 44 o .9 1.3
3 iz 2 it 2z 22 2 i X2
10 - -- - - - - - -
16 - - - - - -- - - -
DIs- SPE-
SOLVED CIFIC
TOTAL ORTHO ~ TQTAL  SOLIDS CAR-  CON- COLAR
NITRO- PHOS~  PHOS- (RESI-  HARD BONATE  DUCT- (PLAT-
GEN  NITRATE  PHATE PHORUS ~ DUE AT  NESS HARD ANCE PH INUM
(N) (N) (P) (P} 180 C) (CAsMG)  NESS (MICRO- COBALT
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)}  (MG/L)  (MG/L)  MHOS) (UNITS)  UNITS)
SEP 1969
.07 .00 .00 .01 - - - - - 5
40 .07 .00 .00 42 28 0 66 7.1 o
.09 .04 .00 .00 - -- -- 71 - 5
- - - - 53 34 0 80 T4 s
.3 .2 .003 .006 -- - - - - -
.3 .2 .003 .003 - - -
.5 .3 003 006 -- -- -- - - --

A VALUES REPRESENT AVERAGES FRQOM THREE SAMPLES, TAKEN AT 3, 10, AND 16 FEET BELOW THE SURFACE.
THE CONSTITUENTS QF THE THREE SAMPLES DO NOT VARY SIGNIFICANTLY.

FLUD-

RIDE

(F)
(MG/L)




LOCATION

Olympic College 1in Bremerton.

DRAINAGF AREA.--0.80 sq m1.

PERIOD QF RECORD.--Chemical analyses:

REMARKS. --Descriptive location given above 1s for lake outlet.

DEPTH
BELOW
SURFACE
DATE (FEET)
SEP 1969
i 1
FEB 1970
10... 11
JUN
19... 19
oct
0bess (a)
3
10
17
TOTAL
NITRO-
GEN
(N)
DATE (MG/L)
SEP 1969
03... .20
FEB 1970
104+ .20
JUN
19,44 .10
ocT
Obeun -
.2
.3
.3

A VALUES REPRESENT AVERAGES FOR THREE SAMPLES,

SILICA
{s102)
(MG/L)

NITR
N
(MG

ATE
)
/L)

.09
.07
.0

12006500

TAHUYA RIVER BASIN

PANTHER LAKE NEAR BREMERTON, WASH.

CHEMICAL ANALYSES,

CAL-

CIUM

[
(MG/L)

ORTHO
PHOS-
PHATE
(P
(MG/LY

.00

MAG~
NE-
SIUM
(MG)
(MG/L)

TOTAL
PHOS-
PHORUS
P
(MG/L)

.00

2013
.010
<020

SEPTEMBER 1969 TO QCTDBER

SODIUM
(NA)
(MG/L)

DIS-
SQLVED
SOLIDS
{RESI—
DUE AT
180 C)
(MG/L)

TAS-

STUM

(K
{MG/L)

HARD~

NESS
(CALMG)

(MG/L)

TAKEN AT 3, 10,

THE CONSTITUENTS OF THE THREE SAMPLES DO NOT VARY SIGNIFICANTLY.

BICAR-
BONATE
(HCO3)
(MG/L)

NESS
(MG/L)

AND 17 F

September 1969 to October 1970 (discontinued).

1970

CAR—

CHLO-

BONATE SULFATE RIDE
(504) (cLy
(MG/L) (MG/L)

{C0O3)
(MG/L)

SPE~
CIFIC
CON-
DUCT-
ANCE
(MICRO-
MHOS?

EET BELOW

o2 1.4

.2 1.1
COLOR
(PLAT-
TUM-

COBALT

PH
(UNITS) UNITS)

SURFACE.

Lat 47°31'10", long 122°51'08", NE%SW% sec.3l, T.24 N., R.1 W., Kitsap County, 6.9 miles southwest of

Water samples talen elsewhere within lake body.

FLUO-

RIDE

(F)
(MG/L)



B4 DEWATTO RIVER BASIN
12068500 DEWATTO RIVER NEAR DEWATTO, WASH.
LOCATION,~-Lat 47°28'10", long 123°01'33", in NE%SW% sec.23, T,23 N., R.3 W., Mason County, temperature recorder at
gaging station on right bank, 400 ft downstream from highway bridge, 2.0 miles upstream from mouth, and
2,2 miles northeast of Dewatto.
DRAINAGE AREA.--18.4 sq mi.
PERIOD OF RECORD,--Water temperatures: April 1968 to August 1970 (discontinued).

EXTREMES,=-1969~70:
Water temperatures: Maximum, 16,5°C July 4; minimum, 3.5°C on several days during November to January and March.

Period of record: X
Water temperatures: Maximum, 16.5°C July 4, 1970; minimum, freezing point Dec. 31, 1968,

REMARKS, -~Recorder not inking Feb, 15, Mar, 8, 26-29, May 18, June 1; no range in temperatures available,

TEMPERATURE (°C} OF WATER, OCTOBER 1969 TO AUGUST 1970

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MM
1 12.0 11.5 10.5 10.0 4.0 3.5 bHeN 6. 640 Sen 5.0 3.5
2 11.5 10.0 10.0 8.0 4.0 3.5 6.0 6.0 6.5 5.5 S0 4N
3 10.5 10.0 10.0 9.5 440 3.5 6.0 5.0 ban 548 5.5 5.0
4 10.0 2.0 9.5 3.5 4.5 Eg 5.0 440 545 Sl 5e5 50
5 9.5 8.0 9.5 9.0 5.0 4.5 4.0 3.5 5.0 4.5 6.0 445
6 10.0 Q.0 9.0 9.0 5.5 5.0 4.0 3.5 6.5 5.0 6.5 6.0
7 10.0 9.0 9.0 8.5 640 5.5 440 345 T 645 .0 Ll
8 10,0 10.0 8.5 8.5 6.0 5.5 4.8 440 045 5.5 - --
9 10.0 9.5 8.5 7.0 6.0 G5 5.0 4.5 6.0 5.0 6.0 4.5
10 9.5 9.0 8.0 6.5 545 5.0 5.0 Gab 640 5.0 Ao 4e5
11 9.0 845 8.0 a.n 5.5 5.0 545 5.0 6.0 5.0 fa0) £.R
12 8.5 8.0 9.n 8.0 6.0 .5 5.5 5.0 He0 5.5 6.5 N
13 8.0 6.5 8.5 8.5 R 5.5 545 545 740 6.0 .0 645
14 6.5 6.0 8.5 8.0 6.5 hell 6o 5.5 6.5 6.0 &0 7.0
15 7.0 5.5 8.0 7.0 bah 8.5 6.0 545 - - Aen feb
16 8.0 6.5 7.0 545 6.0 5.5 5.5 5.0 Ran 6.5
17 8.0 645 545 ety 645 5.5 S0 4.5 Tetr el
18 8.0 fa5 6.5 5.5 7.0 n 640 5.0 7.0 2.5
19 8.0 5.5 7.0 6.5 6.5 640 65 bau 740 5.5
20 9.5 8.0 6.5 6.5 6.5 ba 6.5 6.0 el ALt
21 9.5 9.0 6.5 6.5 7.0 6.5 7.0 6.5 4 aan 7.0
22 9.5 9.0 6.5 6.0 6.5 Aas 700 6.0 4 AN 7.0
23 2.5 9.0 be5 640 feS 5.5 T.0 645 5 A5 7.0
24 9.0 R.0 6.0 5.5 5.5 5.5 645 6.5 4 LI 7.0
25 8.5 740 5.5 540 S8e5 5.5 65 6.0 - - .0
26 8.5 8.0 5.0 4.5 6.0 5.5 6.0 5.5 - -
27 9.0 8.5 4.5 4.0 5.5 5.0 545 5.0 -
28 8.5 A.0 5.0 4.0 6.0 5.5 5.0 4.5
29 9.5 8.5 5.0 4.5 a5 ha0 5.1 445 -- --
30 10.0 9.5 445 3.5 LR el AN 5.0 HeS fe®
31 10.0 9.5 - - 6.5 Aon Aafl 6.0 - - nos .
MONTH 12.0 5.5 10.5 3.8 7.0 3.5 7.0 3.5 7.0 4.5 8.5 3.5
DAy APRIL MaY JUNE JuLy AUGUST SEPTEMBER
MAX MIN Max MIN MAX MIN max PN MAX MIN ax i
1 9.0 8.0 1045 9.0 - - 12.0 11.0 13,5 115 - -~
2 9.0 6.5 11.0 9.5 15.% - 1540 12.0 13.0 12.0 —— -
3 9.0 7.0 11.0 2.5 l4.5 13.5 16.0 13.0 1440 12.0 --
4 9.0 6.5 11.0 16.0 15.0 12.0 1645 1440 14.0 12.0
5 9.0 8.5 10.5 9.5 15.0 1.5 16,0 14.0 - 1240 - --
b 9.0 845 1045 2.5 14.5 12.0 15.0 13.5 - --
7 8.5 6.5 10.5 9.0 13.5 11.5 1=.0 13,0
8 8.0 7.0 10.5 10.n 13.0 1145 15.5 13.5
9 G5 ReD 1n.5 9.5 12.0 1l.5 12.5 13.5
10 9.5 Re 10.0 9.5 12.0 1.0 15,0 13.0 -- - - -—
11 9.0 A.0 10.5 Q.0 1240 11.0 15,0 13.0 -- - -~ --
12 9.0 6.5 1140 9.5 13.5 1.0 15.0 13.0 -- --
13 9.0 645 11.0 9.0 13.5 1145 1540 13.5
14 9.0 6.5 11.5 9.5 13.n 12.0 15.5 13.0
15 9.0 645 13.5 10,0 2.0 11.5 1640 13.5 - - - -~
16 9.5 7.0 13.0 11.n 12.0 11.0 15.0 14,0 - . — -
17 9.0 7.0 12.0 11.0 13.5 110 15.0 13.5 - - - -
18 9.0 8.0 - - 15.0 11,7 15.5 13.0 - - --
19 9.5 8.0 1145 10.5 15.5 1740 16.0 13.5
20 9.0 8.0 11.5 10.5 15.5 13.0 15.5 14.0 - - - -~
21 8.5 7.0 11.0 10.0 15.5 13.0 145 12.5 - --
22 9.5 Rel 12.0 1045 16.0 1345 13.5 1240
23 16.0 5.0 12.0 11.0 15.0 13.0 14,0 1240 - -= -- -=
24 10.0 R.5 13.5 10.5 la.5 13.0 laan 1340 - -= - -
25 9.5 B0 1445 11.5 1445 12.0 12.5 13.0 - -- - -
26 9.0 R0 14.0 12.0 14.5 13.0 13.5 13.0n
27 9.0 7.0 1240 11.5 13.5 12.0 14.0 13.0
28 9.5 7.0 115 11.0 13.0 11.% 13.5 12.0
29 9.0 8.5 1.0 1.0 13.0 11.5 13.5 11.5 - - - -
30 9.5 9.0 11.5 1045 12,0 11.5 13.0 11.5 - - — _—
31 - -- 13.5 11.0 - - 14.0 1.0 -- -- - --

MONTH  10.0 6.5 14.5 9.0 16.0 1.0 16.5 11.0 - - - -




BARKER CREEK BASIN
12070455 TISLAND LAKE NEAR KEYPORT, WASH.

LOCATION,--Lat 47°40'42", long 122°39'32", on line between NW% and NE% sec.l10, T.25 N., R.1 E., Kitsap County,
2.4 miles southwest of Keyport.

DRAINAGE AREA.--0.71 sq mi.
PERIOD OF RECORD.--Chemical analyses: September 1969 to September 1970.

REMARKS. - -Descriptive location given above is for lake outlet.

Water samples taken elsewhere within lake body.
CHEMICAL ANALYSES, SEPTEMBER 1969 TO SEPTEMBER 1970
MAG- PO~
DEPTH CAL- NE- TAS— BICAR- CAR- CHLO- FLUO-
BELOW SILICA CIUM SIUM SODIUM SIuM BONATE BONATE SULFATE RIDE RIDE
SURFACE {s102) {CA) (MG) {N&) (K) (HCD3) (co3) (504) tcy) (F)
DATE (FEET) {MG/L) {MG/L) {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
SEP 1969
Obuan - -- - - - - - - - -
FEB 1070
09... 7 2.1 2.9 1.4 2.5 .5 13 0 3.4 3.2 .1
JUN
23440 22 -- - - - - - -- - - -
DIS- SPE-
SOLVED NON- CIFIC
TOTAL ORTHO TOTAL SOLIDS CAR- CON— COLOR
NITRO- PHDS— PHOS- {RESI- HARD- BONATE DUCT~ (PLAT-
GEN NITRATE PHATE PHORYS DUE AT NESS HARD- ANCE TNUM—
(N) (N) (P) (P) 180 C) (CA,MG) NESS {MICRO- PH COBALT
DATE (MG/L) (MG/L) (MG/L) (MG/L) {MG/L) {MG/L) (MG/L) MNOS) (UNITS) UNITS)
SEP 1969
O4eve .20 .00 00 .01 - - - - - 10
FEB 1970
09 40 .07 .00 .02 35 13 3 42 6.8 10
JUN
23... «30 <04 00 .01 - - - 45 - 20

CHICO CREEK BASIN
12071000 WILDCAT LAKE NEAR BREMERTON, WASH.

LOCATION.--Lat 47°35'59", long 122°45'35", SEuNE% sec.2, T.24 N., R.1 W., Kitsap County, 6.0 miles west of Olympic
College in Bremerton.

DRAINAGE AREA.--2.50 sq mi.
PERIOD OF RECORD.--Chemical analyses: September 1969 to September 1970.

REMARKS. --Descriptive location given above 1s for lake outlet. Water samples taken elsewhere within lake body.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO SEPTEMBER 1970

MAG- PO-
DEPTH CAL- NE- TAS— BICAR- CAR- CHLO- FLUO-
BELOW SILICA CIUM SIuM SODIUM SIuM BONATE BONATE SULFATE RIDE RIDE
SURFACE (s102) (ca) {MG) (N&) {K) {HCO3) (C03) (S04) (cL) (F)
DATE 1FEET) (MG/L) (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
SEP 1969
coe 1 -- -- - - - -= - - - -
FEB 1970
1044 16 Te2 4.3 1.5 1.7 +3 21 0 b 1.7 .1
JUN
23... 30 - - - - - - - - - -
DIS- SPE-
SOLVED NON- CIFIC
TOTAL ORTHO TOTAL SOLIDS CAR- CON- COLOR
NITRO- PHOS- PHOS- (RESI- HARD~- BONATE DUCT- (PLAT-
GEN NITRATE PIIATE PHORUS DUE AT NESS HARD ANCE INUM-
Ny (N) {(P) {P) 180 C) (CA,4MG) NESS {MICRO— PH COBALT
DATE {(MG/L) {MG/L) (MG/L) (MG/L) {MG/L) (MG/L) {MG/L) MHOS) {UNITS) UNITS)
SEP 1969
[ .20 «00 .00 .01 - - - - - 5
FEB 1970
10... +30 .10 .00 <01 39 17 o 45 6.8 5
JUN
2344 .20 + 04 .00 .02 - -~ - 57 - 20



56 CHICO CREEKX BASIN
12071500 XITSAP LAKE NEAR BREMERTON, WASH.

LOCATION.--Lat 47°34'47", long 122°42'34", SW4SW% sec.8, T.24 N., R.1 F., Kitsap County, 3.6 miles west of Olympic
College in Bremerteon.

DRAINAGE AREA.--2.73 sq mi.
PERIOD OF RECORD.--Chemical analyses: Septenber 1969 to September 1970.
REMARKS. --Descriptive location given ahove 1s for lake outlet. Water samples taken elsewhere within lake body.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO SEPTEMBER 1970

MAG— PO~
DEPTH CAL- NE- TAS— BICAR- CAR- CHLO- FLUD-
BELOW SiLICA CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE RIDE
SURFACE (s102) (CA) (MG} (NA} (K} (HCO3) (€03} (S04) tcLy (F)
DATE (FEET) (MG/L) (MG/L) (MG/L} (MG/L}Y (MG/L) (MG/L) {MG/L) (MG/L) (MG/L) (MG/L)
SEP 1969
04ess 1 - - - - - -- - - - -
FEB 1970
094 13 1ls 8.6 3.3 3.3 b 42 0 3.0 2.8 .1
JUN
23440 22 - - - - - - - - - -
DIS- SPE-
SOLVED NON-~ CIFIC
TOTAL ORTHO TOTAL SOLIDS CAR- CON- COLOR
NITRO- PHOS~ PHOS- (RESI- HARD- BONATE DUCT- (PLAT-
GEN NITRATE PHATE PHORUS DUE AT NESS HARD— ANCE INUM
(N) (N} [l (P) 180 C) (CAyMG) NESS (MICRO~ PH COBALT
DATE (MG/L) {(MG/L) {(MG/L) (MG/L) (MG/LY {MG/L) (MG/L) MHOS ) {UNITS) UNITS)
SEP 1969
e <10 .00 .00 .01 - - - - - 5
FEB 1970
09... «40 .10 .00 .01 64 35 1 85 7.2 5
JUN
23440 .20 .07 +00 .00 - - - 90 - 20

CRESCENT CREFK BASIN
12072675 CRESCENT LAKE NEAR GIG HARBOR, WASH.

LOCATION.--lat 47°23'18", long 122°34'18", NFYNE% sec.20, T.20 N., R.2 E., Pierce County, 3.8 miles north of Gig
Harbor.

DRAINAGE AREA.--1.18 sq mi.
PFRIOD OF RECORD.--Chemical analyses: September 196G to October 1970 (discontinued).
REMARKS.--Descriptive location given above 1s for lake outlet. Water samples taken elsewhere within lake body.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO OCTOBER 1970

MAG— PO-
DEPTH CAL- NE- TAS- BICAR- CAR- CHLO- FLUO-
BELOW SILICA C1UM STUM SODIUM SIUM  BONATE  BONATE SULFATE RIDE RIDE
SURFACE (5102} (cA) (MG) (NA) (K) (HCO3)  (C03) (504) L) (F)
DATE (FEET)  (MG/L)  (MG/L}  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L}
SEP 1969
02... 1 -~ - -- -- -- - -- -- -- --
FEB 1970
11... 14 6.9 4.1 2.1 2.7 .5 17 [ 4.0 3.3 .1
JUN
19,4, 21 - - - -- - - - -- -- -
ocT
05... (ay 4.1 2.3 3.1 24 0 4.0 3.3 .1
4 e i o e e i
15 - - - - --
25 - -- - - - - - - - -
DIsS- SPE-
SOLVED NON- CIFIC
TOTAL ORTHO TOTAL SOLIDS CAR-  CON- COLOR
NITRO- PHOS- PHOS— (RESI-  HARD- BONATE  DUCT- (PLAT-
GEN NITRATE  PHATE PHORUS ~ DUE AT  NESS HARD~- ANCE INUM~
(N} (N) (p) 3 180 C) (CA/MG)  NESS (MICRO- PH COBALT
DATE (MG/L)  (MG/L}  (MG/L}  (MG/L)  (MG/L)  [(MG/L)  (MG/L)  MHDS)  (UNITS)  UNITS)
SEP 1969
0244, .30 .01 .00 .02 - - -- - -- 40
FEB 1970
... .60 .50 .00 .01 48 19 5 52 6.8 50
JUN
19... .70 .20 .00 .19 - - - 54 - 60
oct
05... - -~ -- - 57 18 59 30
.3 .c2 .010 013 - - - -
.4 .07 .010 .010 - - -
.3 .04 013 .026 - - - -- - -

A VALUES REPRESENT AVERAGES FOR THREE SAMPLES, TAKEN AT 4, 15, AND 25 FEET BELOW SURFACE.
THE CONSTITUENTS OF THE THREE SAMPLES DO NOT VARY SIGNIFICANTLY.




JACKSON LAKE CREFK BASIN 57
12073585 JACKSON LAKE AT HOMF, WASH.
LOCATION.--Lat 47°17'10", long 122°46'19", NE%XNW4 sec.26, T.21 N., R.1 W., Pierce County, £.9 mile northwest of Home.
DRAINAGF AREA.--0.32 sq m1.
PERIOD OF RECORD. --Chemical analyses: Septenmber 1969 to October 1970 (discontinued).

RENQ?[\i.-;D;SCT‘thlVS location given above is for southern most tip of lake. Water samples taken elsewhere within
ake bhody.

CHEMICAL ANALYSES, SEPTEMBER 196S TO OCTOBER 1970

MAG— PO-
DEPTH CAL- NE- TAS-  BICAR- CAR- CHLO- FLUD-
BELOW SILICA cIrum SIUM SODIUM SIUM  BONATE  BONATE SULFATE RIDE RIDE
SURFACE  (SI02) ca) (MG) (NA) 3 (HCO3)  (CO3) (504) (cLy (F)
DATE (FEET)  (MG/L}  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)}  (MG/L)  (MG/L)  (MG/L)  (MG/L)
SEP 1969
lees 1 -- - - - - -- - -- - -
£EB 1970 .
1l... 15 4.4 2.0 1.1 1.8 o 11 o .2 2.5 .1
JUN X
30... 24 - - - - -~ - - - - -
act
0544+ (a) 1.7 1.8 1.1 2.0 12 1.0 2.2 .1
“ p 2z e - o oz o el
8 - - - - - - - -
23 2.4 1.1 1.9 i 14 .8 2.3 .2
DIS- SpE-
SOLVED NON- CIFIC
TOTAL ORTHO  TOTAL SOLIDS CAR- con- COLOR
NITRO- PHOS-  PHOS- (RESI-  HARD BONATE  DUCT-~ (PLAT-
GEN NITRATE  PHATE  PHORUS  DUE AT  NESS HARD— ANCE INUM-
(N) (N} (P} P 180 C) (CA,MG)  NESS (MICRO- PH COBALT
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  MHOS)  (UNITS)  UNITS)
SEP 1969
1l... .80 .09 .00 .01 -- - - - - 40
FEB 1970
1l... .30 .10 .00 .02 32 10 1 29 6.4 40
JUN
30... .30 .20 .08 .08 - - -- 33 -- 60
ocT
05444 - -~ -- - 32 9 0 31 6.4 40
.8 .2 006 .020 - - - - - -
3 .1 .059 .072 - - - - - -
.6 .09 .18 .19 44 11 0 36 6.4 60

A VALUES REPRESENT AVERAGES FOR TWO SAMPLES, TAKEN AT 4 AND 8 FEET BELOW THE SURFACE. THE CONSTITUENTS
OF THE TWO SAMPLES DO NOT VARY SIGNIFICANTLY.



&8 DESCHUTES RIVER BASIN
12079000 DESCHUTES RIVER NEAR RAINIER, WASH.

LOCATION.--Lat 46°51'08", long 122°40'03", in SE%SW% sec.22, T.16 N., R.1 E., Thurston County, temperature recorder
at gaging station on right bank, 75 ft upstrean from county road crossing, 0.4 mile downstream from outlet of
Reichel Lake, 2.7 miles southeast of Rainier, and at mile 25.9.

DRAINAGE AREA.--89.8 sq mi.

PERIOD OF RECORD.--Water temperatures: August 1968 to September 1970 (discontinued).

EXTREMES. --1969-70:
Water temperatures: Maximum, 21.0°C July 8, 15, 19; minimum, 3.0°C Nov. 30, Dec. 1, Jan. 5, 6, 7.

Period of record:
Water temperatures: Maximum, 21.0°C July 8, 15, 19, 1970; minimum, 1.0°C Dec. 29-31, 1968.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1370

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MIN MAX MIN "ax MIN MAX MM MAX MIN FAX R
1 13.5 11.5 10.5 9.5 4.0 3. 6.5 6.0 7.0 6.F TN B8
2 12.0 10.5 9.5 845 4.0 bolh 6.0 5.5 B0 6.5 Te0 5.5
3 11.0 9.5 10.5 9.5 5.0 3.5 6.0 5.5 A0 645 HoD 6.0
4 10,5 9.0 10.5 1040 6.0 5.0 5.5 440 7.0 5.5 8.0 6.
5 10.5 Q.0 10.0 8.5 6.0 5.0 4.0 3.0 6.0 5.5 /.0 640
& 11.0 Q.5 8.5 8.0 6.0 3.5 3.0 70 6.0 a.0 Hah
7 11.0 10.5 8.5 8.0 6.5 4.0 3.0 8.5 7.0 Q.0 7.0
8 10.5 10.0 8.5 8.0 7.0 4.5 4.0 4.0 6.0 8.0 hal
9 10.0 2.5 8.5 2.0 6.5 5.5 4.5 7.0 6.0 a,n .5
10 10.0 RS 9.0 8.5 5.5 5.5 4.5 7.0 5,5 R.0 G.8
11 2.5 7.0 945 a0 645 5.5 5.5 445 LR 6.0 B.5 baS
12 9.0 7.0 9.5 9.0 7.0 645 SN 4.5 AS 7.0 .0 Te
13 8.5 6.0 9.5 9.0 9.0 7.0 6.5 4.5 8.5 A.0 9.0 70
14 7.0 5.5 9.0 8.5 8.5 A0 7.0 6.5 R0 6.0 95 9.0
15 8.0 5.5 8.5 8.0 8.0 6.5 7.0 6.0 8.5 5.5 90 A0
16 8.5 R.O 8.0 6.5 645 5.5 6.5 6.0 Q.0 £e0 9.0 HeO
17 8.5 8.0 645 6.0 6.5 5.5 B 6.5 G0 7.0 A5 AR
18 8.0 6.5 7.0 6.5 7.0 645 A.S 8.0 B.5 6.5 2.0 R
19 8.5 7.0 8.0 6.5 8.5 7.0 8.5 7.0 R0 6.5 Q.0 #.0
20 10.0 AR5 8.0 7.0 8.5 8.0 .5 oD Te00 L g8 Hon
21 10.0 9.0 8.0 6.5 8.5 8.0 8.5 8.0 2.0 5.5 S0 A0
22 10.0 9.5 6.5 5.5 8.0 7.0 8.5 7.0 7.0 6.0 10.0 H.n
23 9.5 9.0 645 545 8.0 Te0 B.5 B.0 4.0 6.5 n.n N
24 9.0 8.5 6.5 5.5 7.0 6.0 R0 7.0 A0 6.0 QN .0
25 8.5 R.0 5.5 5.0 7.0 6.0 7.0 6.5 RN &N 2.0 70
26 8.5 8.0 5.5 5.0 6.5 6.0 Tl 6.5 R0 1.0 .5
27 9.0 8,5 5.0 4.0 6.0 BoR 7.0 6.5 £aN @.n Roh
28 9.5 9.0 4.5 3.5 6.5 hafd 7.0 6.5 Ren 2.5 Ha5
29 10.0 9.5 4.0 3.5 7.0 b5 6.5 5.5 -- 5.5 # 8
30 10.0 9.5 3.5 3.0 7.0 6.5 6.5 5.5 - Q.5 T
31 10.0 9.5 - -- 7.0 6.5 7.0 6.5 -- -- 1.0 7.0
MONTH  13.5 5.5 10.5 3,0 8.5 3.0 8.5 3.0 8.5 5.5 10.0 5.5
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER
MaX MIN MAX MIN MAX MIN MAX MIN 1nax MIN Max "I
1 10.0 12.0 8.5 17.0 1440 1445 13.0 1840 16.0 14,0
2 10.0 13.0 9.5 18.5 1545 17.0 14,0 16.5 15.5 13.5
3 10.0 14,0 10.0 18,0 16.0 19.5 16.0 19.0 16.0 14,5
4 10.0 13.0 11.0 16.5 15,0 20.0 17.0 19.0 16.5
5 10.0 12.0 11.0 17.0 1440 20.0 18.0 19.4 1645 -- --
6 9.5 11.0 9.5 18.0 15,5 19,5 16.5 19.5 1A.0 -
7 8.0 11.5 Q.0 1645 1445 20.5 16.5 14.5 16.5
8 10.0 11.5 10.0 14.5 13.0 21.0 1740 1n.5 15,0
9 10.0 10.0 9.0 14.0 13.0 20.5 17.0 18,0 14,5
10 8.5 10,5 9.5 14,0 17.0 20.0 1645 1445 16,5 -= -
11 8.5 11.0 8.5 13.5 13.0 20,0 16.0 19.0 15.5 - -
12 8.0 1145 9.5 14.5 11.5 20,0 16,5 1540 16.0
13 8.5 11.5 9.5 15.5 13.5 20.0 1645 18.5 16,5
14 10.0 1440 10.0 15.5 14.5 20,5 16,5 17.0 14,8
15 10.5 1545 1.5 14.5 13.0 71.0 17.0 1R 15.n - -
16 10.5 16.0 13.5 13.5 12.0 20,0 19.0 18.0 16,5 - -
17 10.0 16.0 13,5 16.0 12,0 70,5 1740 1645 14,0
18 10.0 14,5 11.5 18.0 14.5 20.5 16.5 1640 13.5
19 10.0 14.5 12.0 18,5 15.5 21 .0 18.0 1645 14,0
20 10.0 13,5 11.5 19.0 15.5 0.0 1He0 165 1445 -
21 9.0 8.0 1445 11.5 19.5 17.0 1840 1640 17.0 15,0 - --
22 9.5 8.0 14.0 13.0 19.0 16.0 17.0 15.0 8.0 15.0 -- -
23 10.0 8.5 1445 17.0 18,5 15.0 18,5 15.0 18.0 15.5 -- -
24 9.5 7.0 1545 12.0 17.0 15,5 19,5 1A.5 17.0 1A,0
25 8.0 6.0 16.0 13.5 1845 15.0 18.0 16.¢ 16,0 laa5 -- -=
26 8.0 5.5 16.0 13.0 17.0 1640 18.0 1645 15.% 13,0 -- --
27 8.5 5.5 13,5 12,0 17.0 15.0 1#2.0 lo.0 1540 13,5
28 10.0 6.5 12.0 11.5 15.0 14,0 17.0 15.0 1545 1640
29 9.5 8.0 13.0 11.5 14.5 13.0 16.5 15.0 1540 13,5
30 9.5 8.5 1440 11,5 1440 13.0 17.0 15.0 15,5 13.0
31 - - 15.5 12.0 - - 1#.0 14.5 15,8 15,0 - -

MONTH 10.5 5.5 16.0 8.5 . 19.5 11.5 21.0 13.0 19.5 13.0 - -




DESCHUTES RIVER BASIN 59
12080000 DESCHUTES RIVER NFAR OLYMPIA, WASH.

LOCATION.--Lat 47°00'55", long 122°54'05", in SW4SW4 sec.26, T.18 N., R.2Z W., Thurston County, at bridge on old U.S.
Highway 89, 0.3 mile upstream from mouth, and 2.5 miles south of Olympia.

DRAINAGE AREA.--161 sq mi.

PERICD OF RECORD.--Chemical analyses: Water years 1963-66 (miscellaneous), October 1966 to September 1970 (monthly)
(discontinued).

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control Com-
mission prior to July 1, and thereafter, by Washington State Department of Ecology. No discharge records

available.
CHEMICAL ANALYSES: WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
nis-
SOLVED
MAG- PO~ SOLIOS
CaL- NF- TAS- BICAR- CAR~- CHLO~ FLUO- (RESI-
SILICA C1um S1uM SOD1uM S1um RONATE 8ONATE  SULFATE RIDE RI10E NITRATE DUE AT
(5102) ca (L] (NA) (x) (HC03) {C03) (S04} tcLy (F) (NO3) 180 C)
DATE (MG/L) (MG/L) (MG /L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/LY MG/LY (4GrLY (MG/L} (4G/L1)
acT.
13... 21 2.2 2.7 5.3 .8 “2 0 2.6 5.3 ol 1.0 72
NOv.
IS TN 21 AR 2.5 5.0 .8 41 ° 2.8 5.4 .1 1.0 73
DEC.
T3a0us 21 i 3.0 6.2 9 46 0 3.4 7.3 CRY .5 82
Jan.
12... 22 9.1 2.8 5.9 o8 42 2 3.4 €.6 LR 4 1.1 70
FER,
CQhan 19 T.¢6 2.2 2.0 .7 35 0 3.4 4.6 .1 1.2 61
MAR,
MR 13 7.2 2.2 4ah .3 35 il 2.4 3.7 .1 1.0 62
APR,
LT 22 .5 3.7 5.9 1.2 4a ¢ 3.8 6.8 .1 1.2 75
uAy
1leee a2 ReR 2.7 5.5 .9 43 0 2.8 5.8 o0 9 73
JUNE
TRees 24 " 3.1 L 1.2 %3 Q 3.2 7.9 [R3 9 80
JuLy
2%ene 25 1e 3.5 7.5 1.2 50 n 3.4 8.9 LR 1 .9 88
AUG,
Naee 24 11 3.7 7.4 1.1 50 2 3.4 .2 .1 .8 97
seoT
M. 24 11 3.4 7.3 1.1 %9 2 3.2 9.3 .1 .9 87
NON~ SPECI~ coLt-
CAaR~ Flc CILGR FORM T0TAL
HARD= RONATE CONA- (PLAT= TEM— DIsS~ (coL- CHRO-
NESS HARD~ UCTanct PH (NyM= PERA- SOLVED ONIES MIyw CCPPER ZINC
{CALMG) NESS (MICRO~ COBALT TURE DXYGEN PER 1cey cuy 1IN}
NATE MG/L) (MG/L) MHNS) (UNCTS) UNITS) (DEG C) (vG/LY 100 ML) uGsLy (ue/L) e/sL)
ncT.
34 a et Tt c 7.0 19,9 847 - - --
31 0 2 7.8 5 B.7 1042 190¢ - -= -
kL bl 1c9 7.9 5 6.8 11.3 3100 0 0 Q
34 n ir2 7.3 5 4.2 11.9 260 -~ - -
ze 4 A3 Te6 1c 6e2 11.2 35C - - -
27 ¢ 79 7.1 1c 7.2 11.8 700 - - -_—
36 g} 1ne 7.3 5 9.1 10.6 2107 - - -
32 c as 7.2 5 9.1 11.0 442 - - -
19 n 114 7.2 5 1242 B.7 270 - - -
&n 27 121 7.3 10 16.3 9.5 310 - - bl
43 2 122 Tet 5 13.4 9.6 350 - - -




ing point on
MARCH
¥

FEBRUARY
MIN MAX

MAX

JANUARY
MIN

MAX

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
MIN

NISQUALLY RIVER BASIN
DECEMBER

NISQUALLY RIVFR NEAR NATIONAL, WASH.
MAX

October 1951 to Septemher 1970.

12082500
MIN

Maximum, 18.5°C July 13, 1961, July 3, 1970; minimum (1951-63, 1965-70), free
NOVEMBER

Maximum, 18.5°C July 3; minimum, 1.0°C Jan. 4-6.
many days during winter periods.

TEMPERATURE (°C) OF WATER.

MIN

OCTOBER

MAX

at gaging station on right bank, 100 ft downstream from railroad bridge, 1.2 miles west of National, 3.3 miles

upstream from Mineral Creek,  and at mile 57.8.

Water temperatures:
Water temperatures:

Period of record

LOCATION.--Lat 46°45'10", long 122°04'57", in SW4SW% sec.29, T.15 N., R.6 E., Pierce County, temperature recorder
DAY

PERIOD OF RECORD.--Water temperatures:

DRAINAGE AREA.--133 sq mi.

EXTREMES.--1969-70
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NISQUALLY RIVFR BASIN 61
12086500 NISQUALLY RIVER AT LA GRANDE, WASH.
LOCATION.--Lat 46°50°25", long 122°19'38", in NW.SE% sec.29, T.16 N., R.4 E., Pierce County, temperature recorder at
gaging station on right bank, 0.4 mile downstream from city of Tacoma powerplant, 0.6 mile northwest of La Grande,
0.8 mile upstream fron Mashel River, and at mile 40.4.
DRAINAGE AREA.--292 sq m1i.
PERIOD OF RECCRD.--Water temperatures: Octoher 1965 to September 1970.

EXTREMES.--1069-70:
Water temperatures: Maximum, 13.5°C Sept. 26-30; minimum, 4.5°C during the period Dec. 31 to Feb. 10.

Period of record:
Water temperatures: Maximum, 14.0°C Oct. 11-15, 1966: minimum, 3.0°C Feb. 15, 18, 21, 1966, and on many days
during February and March, 1969.

REMARKS. - -Recorder stopped:

RANGE IN TEMPERATURE RANGE IN TEMPERATURE
DATE toc) DATE 3
DEC. 8 NONE APR. 13-14 5.5-6.0
DEC. 31 70 FEB. 10 4.5-6.5 MAY 4-10 6.5-7,0
MAR. 3-18 5.0-5.5 SEPT. 1-12 11.0-13.0
MAR. 29 TO APR. 9 5.0-6.0
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MIN MAX MIN MAX MIN MAX MIN MaX MIN MAX MIN
1 13.0 13,0 11.0 1045 7.0 7.0 - -- - 5.5 5.0
2 17,0 1340 1.0 10,5 7.0 6.5 -- 5.5
3 13,9 13,0 10.5 in.a 7.0 6.5 -
4 13,0 13,0 10.0 10.0 645 645 -
5 13.0 12.0 1n.5 1040 645 6.5 -
L] 13.0 12,0 10,0 1nN.0 6.5 6.5 -
7 13.0 12.0 10.0 10.0 b45 b5 - - -
8 12.0 13,0 10.0 1040 -2 - - - --
9 13,0 13,0 10.0 1040 b.5 6.0 -
10 13.0 13.n 10.0 10.0 6.5 6.0 it - - - - -
11 13.0 1240 10.0 10.0 6.5 640 - - 5.5 5.0 -
12 12.0 17,0 10.0 G.5 6.0 6.0 5.0 5.0 -
13 12.0 1.5 3.5 9.5 6.5 6,0 - - 5.0 5.0 -- -
14 12.0 1.5 9.5 9.5 6.5 6.0 -- - 5.5 5.0 -
15 11.5 1. 2.5 9.5 6.5 6.5 5.0 5.0 -
16 11.5 11.5 9.5 9.5 Fe5 XS] 5.n 5.0 =
17 11.5 11.5 945 9.0 6.5 6.0 ~-- 5.0 5.0 -
18 11.5 1.0 9.5 S.0 645 6.0 - 5.0 5.0 -
19 11.5 11.0 5.0 9.0 6.5 6.0 5.5 5.0
20 11.0 1.0 9.0 9.0 645 ba0) - el 545 5.0
21 11.0 1.0 S.0 9.0 6.5 545 -~ 5.5 5.0 5.5
22 1.0 11.0 9.0 9.0 6.5 6.5 5.5 5.0 5.5
23 1.0 1.0 9.0 9.0 6.5 6.5 - - 5.5 5.0 5.5
24 1.0 1.0 3.0 s.qa 6.5 6.5 - 5.5 5.0 5.5
25 11.0 1.0 9.0 8.5 6.5 5.5 5.5 5.0 5.5
26 11.0 10.5 G.0 8.5 665 Ha5 5.5 5.0 5.5
27 11.0 10.5 845 8.0 HaS 6.5 5.5 5.0 545
28 11.0 1.0 8.0 8.0 645 6.5 5.5 5.0 5.5
29 11.0 1n.5 8.0 8.0 b5 6.5 - - -
30 11.0 10,5 B.O Te0 645 = - -
31 1140 10,5 -~ -- -- -- - -— - -~ -
MONTH 13.0 10.5 1.0 7.0 7.0 6.0 - - - - —- -~
DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
MAX Mif MAX MIN Max MIM Max MIN MAX MIN MAX MN
1 T.0 8.5 8.0 9.0 9.0 10.5 10.0
2 7.0 S.0 BeD S0 9.0 10,5 10.0
3 740 Q.0 8.5 G.5 9.0 10.5 10.5
4 - 9.0 8.0 9.5 2.0 10.5 10.0 --
s Y0 8.0 9.5 Q.0 1045 10.0 -
& G0 8.5 10,0 9.0 10.5 10.0
7 G.0 B.5 10,0 9.5 10.5 10.0
8 Q9.0 f,5 10.0 9.5 10.5 1040
el == S.0 Be5 10,0 945 10,5 10.5
10 6.0 - - 9.0 8.5 10.0 9.5 10.5 10.5 -- -
11 640 5. 7.0 6.5 9.0 8.5 10.0 3.5 1.0 10.0 -
12 6.0 5.5 7.0 6.5 S.0 8.0 10.0 9.5 11.0 10.0 -
13 had - 7.0 6.5 9.0 845 10.0 9.5 11.0 10.5 13.0
14 - - 7.0 645 8.5 8.5 10.0 9.5 11.0 10,5 13.0
15 5.0 6.0 B.0 7.0 BeS 8.5 1040 9.5 11.0 10.5 13,0
16 6.0 A.0 8.0 7.0 H45 R.5 10,0 10.0 11.0 11.0 13.0
17 6.0 6.0 8.0 7«0 Q.0 R.0 10.0 9.5 11.0 10.5 12.0
18 640 ba0 8.0 7.0 9.0 A0 10.5 9.5 11.0 10.5 12.0
19 6.0 6.0 8.0 7.0 9.0 a.0 10.5 9.5 11.0 11.0 12.0
20 6.0 640 8.0 Te0 9.0 8,5 10.5 10.0 11.0 10.5 ’12.0
21 6.0 6.0 8.0 7.0 9.0 8.5 10.5 10.0 1.0 10.5 2.0 12.0
22 6.5 6.0 8.0 7.0 2.0 8.5 10,0 10.0 11.0 10.5 13.0 12.0
7?3 b5 6,0 8.0 7.0 9.0 RS 10.5 10.0 11.0 10.5 13.0 13.0
24 6.5 L 8.0 7.0 9.0 B.5 10.5 10.0 11.0 10.5 13.0 13.0
2?5 be5 640 8.0 7.0 9.0 He 10.5 10.0 11.0 10.5 13.0 13.0
26 6.5 vl Ba0 R.D 9.0 R.5 10,5 1045 11.0 1n.5 ba.s 13.0
77 6.5 6.5 8.0 Ran 9.0 9.0 10,5 1045 11.0 1045 13.5 13,0
78 6.5 6.5 8.0 8.0 9.0 9.0 10.5 10.5 1.0 110 3.5 3.5
2 7.0 a5 8.0 8.0 9.0 @0 10.5 10.5 1.0 11.0 {3.5 13,5
30 7.0 he5 B45 7.0 9.0 9.0 1n.5 10.0 11.5 11.0 13, 13.5
31 - - 8.5 80 - -- 10,5 10,0 1.5 11.0 - -
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NISQUALLY RIVER BASIN

12087300 CLEAR LAKE NEAR EATONVILLE, WASH.

LOCATION.--Lat 46°55'48", long 122°15'40", SEWNW% sec.26, T.17 N., R.4 E., Pierce County, 4.2 miles north

ville.

DRAINAGE AREA.--0.41 sq mi.

PERIOD OF RECORD.--Chemical analyses:

REMARKS. --Descriptive location given above is for lake outlet.

DEPTH
BELOW
SURFACE
DATE (FEET)
SEP 1969
FEB 1970
12... 40
JUN
1ésee 80
atT
09,4 3
40
T2
TOTAL
NITRO-
GEN
(N)
DATE {MG/L)
SEP 1969
LT .09
FEB 1970
1244s «20
JUN
1644 .07
ocT
09... .08
.2
.2

LOCATION.--Lat 46°53'06",
ville.

SILICA
(5102)
(MG/L)

NITRATE
(N)
(MG/L)Y
.00
.02
.02
.0

.0
04

CHEMICAL ANALYSES,

MAG—
CAL- NE-
CcIuM SIUM
ca) (MG)
(MG/L) tMG/L)
3.9 1.5
3.5 1.4
3.5 1.3
4.0 1.5

ORTRA TOTAL

PHOS— PHOS~
PHATE PHORUS
) (P)

iMG/L) (MG/L)
.00 .00
.00 +02
.01 .07
.00 .009
.003 .013
«10 212

September 1969 to October 1970 (discontinued).

SEPTEMBER 1969 70O OCTOBER 1970

SaDIUM
(NA)
(MG/L)

DIS~
SOLVED
SOLIDS
(RESI-
DUE AT
180 C)
{MG/L)

PO~
TAS~ BICAR-—
STUuM BONATE
(K) (HCD3)
(MG/L) (MG/L)
.9 21
.8 20
.8 22
-8 24
NON-
CAR~
HARD- BONATE
NESS HARD-
(CAsMG) NESS
{MG/L) (MG/L)
16 o
15 [
14 o
ie o

120687400 OHOP LAKE NEAR EATONVILLE, WASH.

CAR-

BONATE  SULFATE

(co3)
(MG/L)

SpE-
CIFIC
CON-
DucT-
ANCE
(MICRO-
MHDS)

long 122°16'38", NE%SE% sec.10, T.16 N., R.4 E., Pierce County,

DRAINAGE AREA.--17.3 sq m1.

PERIOD OF RECORD.--Chemical analyses:

REMARKS, --Descriptive location given above is for lake outlet.

DEPTH
BELOW SILICA
SURFACE (s102)
DATE (FEET) (MG/L)
SEP 1969
0540 1 -=
FEB 1970
184 11 14
JUN
294 18 -
TOTAL
NITRO-
GEN NITRATE
(N) (N)
DATE (MG/L) (MG /L)
SEP 1969
054 .10 «02
FEB 1370
18444 +40 40
Jul
29,4 2.1 <07

CHEMICAL ANALYSES,

September 1968 to September 1470.

SEPTEMBER 1969 TO SEPTEMBER 1970

MAG~
CAL— NE~
CIuM SIuM SaDIuM
(CA) (MG) (NA)Y
(MG/L) (MG/L) (MG/L)
5.1 1.9 3.1
DIS—
SOLVED
ORTHO JOTAL SOLIDS
PHOS— PHOS~ (RESI-
PHATE PHORUS DUE AT
Py p) 180 C)
(MG/L) (MG/L) (MG/L)
.00 .01 -
.03 .03 57
.00 .02 -—

PO-
TAS-
STUM
(K)
(MG/L)

HARD:
NESS

(CA,MG)

{MG/

L)

(S04}
tMG/L)

oo~
V@

Water samples taken elsewhere within lake

CHLO-

RIDE

(Ct)
(MG/L)

NN
W

COLOR
(PLAT-
INUM-
COBALT
UNITS)

coo

of Eaton-

body.

FLUO-

RIDE

(F)
(MG/7L)

1.3 miles north of Eaton-

BICAR- CAR-
BONATE BONATE SULFATE
(HCD3) {co3) {s04)
(MG/L) (MG/L) (MG/L)
18 0 9.2
SPE-
CIFIC
CAR- CON-
BONATE DUCT-
HARD- ANCE
NESS (MICRO- PH
(MG/L) MHOS) (UNITS)
— 75 _—
& &0 6.6

72

CHLO-

RIDE

(CL)
(MG/L)

COLOR
(PLAT-
INUM-
COBALT
UNLTS)

30
30
30

Water samples taken elsewhere within lake body.

FLUO-

RIDE

(F)
(MG/L)




NISQUALLY RIVER BASIN
12088300 SILVER LAKE NEAR LA GRANDE, WASH.

LOCATION. --Lat 46°52°53", long 122°21'S5", SW4%SE% sec.12, T.16 N., R.3 E., Pierce County, 4.0 miles northwest of
La Grande.

DRAINAGE AREA.--1.83 sq mi.
PERIOD OF RECORD.--Chemical analyses: September 1969 to September 1970.

REMARKS.--Descriptive location given above is for lake outlet. Water samples taken elsewhere within lake body.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO SEPTEMBER 1970

MAG— PO-

DEPTH CAL~ NE- TAS- BICAR- CAR— CHLO~ FLUD-
BELOW SILICA CIUM SIUM SODIUM SIUM BONATE BONATE SULFATE - RIDE RIDE
SURFACE {s102} {cal (MG} (NA} (K) {HCO3) (€03} (504} (CLt (F})
DATE (FEET) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
SEP 1969
e 1 - ~- - - - - -= - - -
FEB 1970
17e0. 11 12 6.6 2.8 4.1 1.2 34 0 .8 4e2 .2
JUN
29... 18 - - - - - - - - - -
DIS- SPE-
SOLVED NON- CIFIC
TOTAL DRTHO TOTAL SOLIDS CAR- CON- COLOR
NITRO- PHOS~ PHOS- (RESI- HARD- BONATE DUCT- (PLAT-
GEN NITRATE PHATE PHORUS DUE AT NESS HARD— ANCE INUM-
(N} (N) (P 2] 180 C) (CA,MG) NESS (MICRO- PH COBALT
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) MHDS) (UNITS) UNITS)
SEP 1969
1.0 .07 .01 .05 - - - - - 60
FEB 1970
17,00 40 .30 .00 .01 T0 28 0 78 6.6 60
JUN
2%9..a 2.1 <30 +39 .39 - - -

-- - 70

12088900 TANWAX LAKE NEAR KAPOWSIN, WASH.

LOCATION. --Lat 46°56'40", long 122°16’26", SWYNW: sec.23, T.17 N., R.4 E., Pierce County, 3.4 miles
Kapowsin.

southwest of
DRAINAGE AREA.--4.08 sq mi.

PERIOD OF RECORD.--Chemical analyses: September 1969 to September 1270.

REMARKS. --Descriptive location given above is for lake outlet. Water samples taken elsewhere within lake body.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO SEPTEMBER 1970

MAG- PO-
DEPTH CAL- NE- TAS~ BICAR- CAR- CHLO- FLUO-
BELOW cIum SIUM SODIUM SIUM BONATE ~ BONATE SULFAYE RIDE RIDE
SURFACE e (MG) (NA) (K} (HCD3) (€03) (S04) [{9 8] (F)
DATE (FEET) IMG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)Y (MG/L) (MG/L)
SEP 1969
1244 1 —_— - - - — - - - -
FEB 1970
18... 12 5.6 2.3 3.5 .9 30 0 .2 2.9 .2
JUN
16.es 20 - - - - - -— - - -
DIS- SPE-
SOLVED NON- CIFIC
TOTAL ORTHO TOTAL SOLIDS CAR- CON- COLOR
NITRO-~ PHOS~ PHOS— (RESI-  HARD- BONATE ~ DUCT- PLAT-
GEN NITRATE PHATE PHORUS DUE AT NESS HARD~ ANCE INUM-—
(N) (N) [£:8] (P) 180 C)  {CA,MG) NESS {MICRO- PH COBALT
DATE (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) (MG/L) (MG/L) MHOS) (UNITS) UNITS?
SEP 1969
12... »25 «04 + 00 .01 - - - - - 30
FEB 1970
18 .52 - .00 02 65 24 o 67 6.5 50
JUN

16.40 .32 .20 +00 »39 - - - 78 - 50
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64 NISQUALLY RIVER BASIN
12089200 HARTS LAKE NEAR MCKLNNA, WASH.

LOCATION.--Lat 46°53'32", long 122°28'18", SW4NE% sec.7, T.16 N., R.3 E., Pierce County, 5.0 miles southeast of
McKenna.

DRATINAGE AREA.--3.6 sq mi.
PERIOD OF RECORD.--Chemical analyses: Septenber 1969 to September 1970.

REMARKS. --Descriptive location given above is for lake outlet. Water samples taken elsewhere within lake body.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO SEPTEMBER 1970

MAG— PO-
DEPTH CAL- NE- TAS— BICAR- CAR= CHLO- FLUD-
BELOW SILICA cIumM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE RIDE
SURFACE {5102y (CA) {MG) {NA) (K) {HCD3) (CD3) (504) [{an} (F)
DATE (FEET) (MG/LY (MG/L1 (MG/L) (MG/L) (MG/L) (MG/L}Y (MG/L) (MG/L) (MG/L) (MG/L}
SEP 1969
e 1 - - -— -— - - - - - -
FEB 1970
17ee. 30 21 11 5.8 6.1 2.2 62 Q 4.0 7.5 .3
JUN
294es 43 - - - - - -— - - - -
DIS~ SPE-
SOLVED NON~- CIFIC
TATAL QRTHO TOTAL SOLIDS CAR- CON- COLOR
NITRO- PHOS— PHOS- (RESI~ HARD~ BONATE DUCT- (PLAT-
GEN NITRATE PHATE PHORUS DUE AT NESS HARD~ ANCE INUM-
(N) INY Py {P) 180 C)  (CA,MG) NESS {MICRD- PH COBALT
DATE (MG/L} (MG/LY (MG/LY {MG/L) (MG/L) (MG/L) (MG/L) MOHS) (UNITS) UNITS
SEP 1969
10... .59 «0% .00 .02 - - - -= - 40
FEB 1970
174es 1.1 +95 »06 «20 110 52 1 126 6.8 50
JUN
29... 2.1 1.8 .82 .82 - - - 138 - 80

12089500 NISQUALLY RIVER AT MCKENNA, WASH.
LOCATION.--Lat 46°56'00", long 122°33'35"  in SE%NW% sec.28, T.17 N., R.2 F., Pierce County, at bridge on State High-
way 507 at McKenna, 100 ft upstream from discontinued gaging station, 9.0 miles downstream from Tanwax Creek,
and at mile 21.8.
DRAINAGE AREA.--517 sq mi.

PERIOD OF RECORD.--Chemical analyses: July 1952 to October 1960 (monthly), water years 1261-66 (miscellaneous),
October 1966 to September 1970 (monthly)} (discontinued).

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control Com-
mission pricr to July 1, and thereafter, by Washington State Department of Ecology. No discharge vecords

available.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
215-
SOLVED
MAG~ PO- SGL1IDS
CAL- NE~ TAS~ BICAR- CAR= CHLO= FLUO- (RESI-
SILICA CIuM STUM S0D 1ty SIuM RONATF RONATE  SULFATE RIDE R1DE NITRATE DUE AT
{s102) [{ ) (MG) (NA) K) (HCO3) 1C03) 1sn4a) (cLy () (NO3) 180 C)
DATE (MG /LY MG /L) (MG/LY UMG/L) UNGFL) (4G /L) (MG/L)Y MG/LY {MGrL) MG /LY 1NG/LY (MG /LY
12 545 1.4 3.0 o6 25 il 3.8 1.9 <1 3 46
13 5.7 i) 3.1 o7 23 R 3.6 2.0 .1 .5 51
14 6e2 1.6 3.8 6 31 0 4o 2.0 o1 b 54
14 5.7 1.5 3.3 o7 28 [ 3.4 1.8 .1 iy 46
14 4.7 le4 2.7 .7 24 kel 2.2 1.3 .1 .3 40
14 4.9 1.3 3.2 N 28 ~ 2.8 1.2 -1 .9 42
15 545 1.5 3.2 - 23 9 1.8 1.5 ol 5 49
15 5.7 1.6 3¢t T 29 0 1o 1.4 o1 .6 48
16 6.3 1.9 3.6 .8 34 o 2.6 1.8 .1 o2 50
15 Ael 1.8 3.8 W7 32 3 242 1.6 .1 W2 51
15 hel 1.6 3.6 .7 33 9 1.6 Tea ol o1 46
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NISQUALLY RIVER BASIN 65
12089500 NISQUALLY RIVER AT MCKENNA, WASH.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

NON= SPEC I~ coL1-
Car~ FIC COLCR FORM TOTAL
HARD=- 8ONATE COND- IPLAT- TEM- nrs- (CoL~ CHRO-
NESS HARN~ LETANCF PH TN M= PERA- SALVED ONIES MItm COPPER ZINC
(Ca,MGY NESS (MICRO~- CNBALT TURE OXYGEN PER (CR) cyy 1IN}
(MG/L1 {MG/LY MHNS) (UNITS) UNITS} (DEG C) (MG/L) 100 ML) (UG /Ly uG/sLy (us/L1
27 ] S4 1.5 0 10.2 1.7 580 ~- - -
2t n 59 7.1 5 Q.2 10.8 1400 ~= - -
22 n 64 7.7 S 649 11,4 3an n c 2
20 [ 58 7.5 le 4.4 12.1 155 - - -
1R < 57 7.0 1C 5.2 1.9 21n - - -
18 2 49 7.3 e 542 1l.9 27s - - -
23 1 55 7.1 12 648 1.8 48¢ -- ~-- -
21 b 59 7.4 1c 6.7 11.6 345 - - -
24 c 65 7.1 5 13.5 10.2 165 - - i
22 bl 53 7.3 1 l4.7 10.7 15¢C - - -
22 - 63 7.1 S 12.4 10.7 261 - - -
26 7 57 Ta4 s 1.6 10.2 s52¢ - -- -

SEQUALLITCHEW CREFK BASIN
12090300 AMCRICAN LAKF NEAR TILLICUM, WASH.

LOCATION.--Lat 47°06'30", long 122°33'18'", SW%NW% sec.29, T.19 N., R.2 E., Pierce Countv, 2.0 miles southwest of
Tillicum.

DRAINAGF AREA.--24.5 sg mi.
PERIOD OF RFCORD.--Chemical analyses: Septenber 1965 to September 1970.

REMARKS.--Descriptive location given above 1s for lahe outlet. Water samples taken elsewhere within lake bodv.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO SEPTEMBER 1570

MAG— PO~
CAL~ NE TAS- BICAR- CAR- CHLD~ FLUD~
BELOW SILICA C1umM STuM SODIUM SIUM BONATE BONATE  SULFATE RIDE RIDE
SURFACE (5102} 1(Ca) (MG} (NA) (K) (HCD3) (Co3) (s04) (CLy (F)
DATE (FEET) MG/ (MG/L) (MG/L) MG/L) MG/ LY (MG/Ly (MG/L) (MG/L)} (MG/L) {MG/L)
SEP 1969
e 1 -— -— - - - - - - - -
FEB 1970
19... 50 o4 11 3.4 5.0 .8 48 0 7.8 3.7 .1
JUN
30... 90 - - - - -~ - - - - -
DIS- SPE-~
SOLVED NON- CIFIC
TOTAL ORTHO TOTAL SOLIDS CAR- CON- COLOR
NITRO- PHOS~ PHOS- (RESTI~ HARD- BONATE DUCT~ (PLAT-
GEN NITRATE PHATE PHORUS DUE AT NESS HARD- ANCE INUM—
(N) (N} ) (p) 180 C) {CA,MG) NESS (MICRO- PH COBALT
DATE (MG/L} (MG/L) (MG/L) (MG/L) (MG/LY (MG/L) (MG/L) MOHS) (UNITS)Y UNITS)
SEP 1969
“ee «09 .02 +00 .01 - - - - - 10
FEB 1970
19..s «0% +04 .00 .01 58 42 2 105 6.8 5
JUN

3044 W61 .20 +00 .03 - - - 108 - 5



66 CHAMBERS CREEK BASIN
12090690 GRAVELLY LAKE NEAR TILLICUM, WASH.

LOCATION.--Lat 47°08'32", long 122°31'45", SE%SE% sec.10, T.19 N., R.Z E., Pierce County, 1.7 miles northeast of
Tillicum.

DRAINAGE AREA.--0.66 sq mi.
PERIOD OF RECORD.--Chemical analyses: September 1969 to October 1970 (discontinued).

REMARKS .- -Descriptive location given above is for southern most tip of lake. Water samples taken elsewhere within

lake body.
CHEMICAL ANALYSES, SEPTEMBER 1969 TO OCTOBER 1970
MAG— PO-
DEPTH CAL- NE- TAS— BICAR- CAR- CHLO~ FLUO-
BELOW CIUM SI1UM SODIUM SIUM BONATE BONATE SULFATE RIDE RIDE
SURFACE (ca) (MG) (NA) (K) (HCO3) (C03) (504) (cL) (F)
DATE (FEET) {MG/L) {MG/L) {MG/L) {MG/L) {MG/L) IMG/L) {MG/L) {MG/L) (MG/L)
SEP 1969
e 1 - - - - - - - - -
FEB 1970
19.. 25 13 5.2 6.0 1.2 62 o 10 4.7 .1
JUL
0240 52 - - - - - - - - -
ocT
084es () 13 5.5 6.2 1.2 65 0 11 4.6 el
3 _— - - - _ - - -
38 - Rt - - - - - - -
48 15 5.5 6.2 1.8 83 o 5 4.8 <1
D1s- SPE-
SOLVED NON- CIFIC
TOTAL ORTHO TOTAL SOLIDS CAR- CON- COLOR
NITRO- PHOS~ PHOS~- (RESI- HARD- BONATE DUCT- (PLAT-
GEN NITRATE PHATE PHORUS DUE AT NESS HARD- ANCE INUM-
{N) (N1 (P) (P) 180 C) (CAsMG) NESS (MICRO- PH COBALT
DATE (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) {MG/L) MHOS) (UNITS) UNITS)
SEP 1969
25440 «50 40 <00 .00 - - - - - 5
FEB 1970
1944, £ 17 .70 +00 .02 85 54 3 144 6.8 5
JuL
02... 14 +04 24 .25 - b - 149 - 5
ocy
08s.. - - - - 90 55 2 147 T.2 0
.6 3 .026 «026 - - - - - -
6 o4 «036 + 036 - - - - - -
7.9 2.7 .78 .78 115 60 0 178 7.2 5

A VALUES REPRESENT AVERAGES FOR TWO SAMPLES AT 3 AND 38 FEET BELOW THE SURFACE. THE CONSTITUENTS
OF THE TWO SAMPLES DO NOT VARY SIGNIFICANTLY.

12090950 STEILACOOM LAKE NEAR STEILACCOM, WASH.

LOCATION.--Lat 47°10'40", long 122°32'04", in center of sec.34, T.20 N., R.2 E., Pierce County, 3.0 miles east of
Steilacoom.

DRAINAGE AREA.--89.4 sq mi.
PER1OD OF RECORD.--Chemical analyses: September 1969 to September 1970.

REMARKS.--Descriptive location given above is for lake outlet. Water samples taken elsewhere within lake body.

CHEMICAL ANALYSES, SPETEMBER 1969 TO SEPTEMBER 1970

MAG- pO-
DEPTH CAL- NE- TAS-  BICAR-  CAR- CHLO-  FLUO-
BELOW  SILICA  CIuM SIUM  SODIUM  SIUM  BONATE  BONATE SULFATE  RIDE RIDE
SURFACE  (5102) ° (CA) (MG) (NA) (K) (HCD3)  (CD3) (504) (X8 (F)
DATE (FEET)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)
SEP 1969
v 1 - - - - - - -- - - -
FEB 1970
19... 10 12 1 3.4 5.3 1.1 43 0 7.6 5.6 .1
JUN
30... 17 - - - - -- -- - - - -
DIs- SPE-
SOLVED NON-  CIFIC
TOTAL ORTHO ~ TOTAL  SOLIDS CAR-  CON- COLOR
N1TRO- PHOS-  PHOS- (RESI-  HARD-  BONATE  DUCT- (PLAT-
GEN  NITRATE PHATE  PHORUS DUE AT  NESS HARD-  ANCE INUM-
(N} (N) (P) 3 180 C)  (CA,MG)  NESS (MICRO-  PH COBALT
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  MHOS)  (UNITS)  UNITS)
SEP 1969
.02 .16 .00 .00 - - -- - - 10
FEB 1970
19... .93 .90 .00 .00 74 42 7 114 6.8 10
JUN

304ae 54 .50 -0 .03 - - 141 - 5




e

CHAMBERS CREEK BASIN 67
12091500 CHAMBERS CREEK BELOW LEACH CREEK, NEAR STEILACOOM, WASH.

LOCATION.-~-Lat 47°11'35", long 122°34'25", in SE%NE% sec.29, T.20 N., R.2 E., Pierce County, at bridge on Chambers
Creek Road, 0.9 mile upstream from mouth, and 1.5 miles northeast of Steilacoom.

DRAINAGE AREA.--104 sq mi.
PERIOD OF RECORD.--Chemical analyses: October 1962 to September 1970 (discontinued}.

REMARKS. --Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control Com-
mission prior to July 1, and thereafter, by Washington State Department of Ecology. No discharge records

available.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TQ SEPTEMBER 1970
ofs-
SCLVED
¥AG- pn- saLins
CAL- NE~ TAS~ AICAR= CAR= CHLO- FLUN~ {RESI~
SILICA CIuM STuM SOD 1M STuM BONATE  BONATF  SULFATE  RIDE RIDE NITRATE OUE AT
(5102} 1ca) 1MG) (NA) 13 IHEO3)  (€03) (5n4) L (F) (N03) 180 C)
DATE (670 UMG/LY  IMG/LY  IMG/L)  (MG/L)  (MG/L)  (MG/LI  {MG/L)  (MG/L)  (MG/L)  (wG/L) (MG/L)
ocr.
13... 21 13 5.9 6.7 1.5 59 0 11 5.6 o1 3.4 o7
NOV.
1la.s 21 13 6.2 6.5 1.6 61 c 1 5.6 .1 3.7 104
DEC.
0844, 21 13 6.3 [ 1.5 82 c 12 5.4 .1 4.6 a7
JAN.
124.. 17 13 5.5 7.0 1.5 55 o 12 642 .1 5.6 91
FER
9., 16 12 ‘ot 5.2 le6 4 ¢ 11 5.7 .1 3.2 97
MAR
0., 15 1 4.8 6.8 1.7 48 9 11 5.4 .1 5.1 87
Apa,
Nhaas 14 13 5.0 6.2 1.6 53 4 11 5.6 . 4.9 87
May
1leee 14 12 5.3 6.3 1.8 56 : 1c 5.1 .1 4.9 88
JUNE
LT 14 12 5.6 €5 1.6 L c 1n 5.2 .1 4ob 84
JuLy
20440 20 13 6.1 €7 1.2 6C e 11 5.8 .1 4.2 105
AG,
| L 21 13 6.2 351 1.5 6l ¢ 11 6l ol 4l |9
SEPT.
LI 2t 13 6.1 &b 1.5 58 ° 12 S.R .1 a7 104
NON- SPECI~ coLt-
CAR- FIC COLOR FORM TOTAL
HARD- BONATE  COND- (PLAT~  TEM- DIS~ (coL- CHRO-
NESS HARD-  UCTANCE PH TNUM- PERA— SOLVEN  ONIES MIUM COPPER zInC
(CA,MG)  NESS (MICRO- COBALY  TURE NXYGEN PER 1ce) tcus Ny
DATE (MG/L)  (MG/L)  MHOS)  (UNITS)  UNITS) (DEG C)  (MG/L) 100 #l)  (UG/L]  (UG/L)  (uGsL)
57 5 147 1.9 0 10,4 a.s  1son - - —
58 8 155 7.3 s 10.4 8.9 700¢ -- - -—
59 8 157 6.9 0 8.5 10.0 200c [ c c
55 10 143 7.0 5 5.8 11.3 700 -- -- -
4B 11 131 7.7 10 8.7 1C.9 667 - -- -
«7 8 132 7.1 10 e.7 11.3 anr - - -
53 10 137 7.1 s 10.5 9.9 2400 - - .
52 ] 138 7.3 5 11.6 G.R 840 - -- -
53 6 145 7.2 5 l4.6 8.7 2700 - - -
58 9 152 7.3 10 16,7 9.3 700 -- -- -
10... 58 A 155 7.3 0 lave 8.9 2502 -- - -
SEPT,
0844 58 10 152 7.4 e 12.7 8,7 %793 -- - -



R

LOCATION, --Lat 47°02'20",

12093500

PUYALLUP RIVER BASIN

PUYALLUP RIVER NEAR ORTING, WASH.

Highway 162, 600 ft upstream from gaging station, 4.0 miles south of Orring, and at mile 26.5.

DRAINAGE AREA.-~172 sq mi.

PERIOD OF RECORD.~~Chemical analyses:

(quarterly).

Water years 1959-68 (miscellaneous), October 1968 to September 1970

long 122"12'15", in SWASW4% sec.17, T.18 N,, R,5 E., Pierce County, at bridge on State

REMARKS.-~Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control

Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

MEAN
Dis~-
CHARGE

DATE (CFS)

DEC.

08... 301

MAR.

[ 545

JUNE

08... 833

SEPT.

08..ec 565
DIS-
SOLVED
SOLIDS
(RESI-
DUE AT
180 C)

DATE (MG/L)

DEC.

0Bave 58

MAR.

09... 45

JUNE

0844y 42

SEPT.

08as. 5S4

LOCATION,-~lat 47°02'54", long 122°11'29", SE4Np%
DRAINAGE ARBEA.--0.
PERIOD OF RECORD.--Chemical analvses:

REMARKS, --Descriptive location given above is for southern most tip of lake.

lake body.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS-
SOLVED
CAL-
SILICA CIUM
(s102) (CA)

(MG/L) (MG/L)

16 6.7
15 5.3
9.8 Gotr
9.6 6.8
NON~
CAR-

HARD-~ BONATE
NESS HARD-

(CAIMG) NESS
(MG/L) {MG/L)

24 0
19 o
17 5
28 15

406 5q Mi.

DIS~
SQLVED
MAG-

NE-

PO-
TAS-

SIUM SODIUM STUM
(MG) (NA) (K}
(MG/L} (MG/L) (MG/L)

SPEC-
F1C
COND-
UCTANCE
(MICRO-

BICAR- CAR~

BONATE  BONATE SULFATE
(HCO3) {€co3) (304}
(MG/L) (MG/L} (MG/L)

4.6 .7 30 0 7.0

3.5 .7 25 0 4.4

2.1 .5 15 ° 7.2
2.6 .7 15 0 18

coLI-

COLOR FORM

(PLAT- TEM- Dls- (coL-

PH INUM- PERA- SOLVED  ONIES
COBALT TURE OXYGEN PER

MHOS) {UNITS) UNITS)

70
55
45

70

1.6 5
7.0 5
6.9 20
7.0 10

{DEG C) {MG/L) 100 ML)

5.3
5.2
8.2

8.9

11.8 110
12.7 148
11.7 590
11.5 440

12093505 FOREST LAKE NEAR CORTING, WASH.

September 1069 to Cctober 1570

{discontinrued).

CHLO- FLUO~
RIDE RIDE
cy) (F)

(MG/L) (MG/L)

1.9 o1

1.6 .1
.8 o1
.8 «0

TOTAL

CHRO-

MI1UM COPPE!

(CR) (Cu)

NITRATE
(NO3)
(MG/L)

.5
o4
2

.0

R ZINC

N
(UG/L)y (UG /L) (UG/L)

sec.17, T.1¥ N., R.5 E., Pierce Countv, 3.3 miles south

of Orting.

Water samples taken elsewhere within

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TU SEPTEMBER 1970

SGDIUM
(NA}
(MG/L) (

DIS-~
SOLVED

DRTHO TOTAL SOLIDS
PHOS- PHOS- (RES1-
PHATE PHORUS DUE AT

(2] 180 C)

(MG/L) (MG/LY (MG/L)

MAG—
DEPTH CAL- NE-~
BELOW SILICA CIUM SIUM
SURFACE (s102} (cay (MG}
DATE (FEET) (MG/L) (MG/L) (MG/L)
SEP 1969
12... 1 - - -
FEB 1970
12... 14 14 6.4 3.1
JUN
29 4. 29 -- - -
[e[ong
2% .0 (A} 12 646 3.4
3 - 2 =
13 - - -
27 16 T3 3.3
TOTAL
NITRO-
GEN  NITRATE
(N) (N) ) (
DATE (MG/LY (MG/LY
SEP 1969
12040 34 .07 00
FEB 1970
12440 <43 .10 .00
JUN
2% «29 .09 .00
ocT
0%... - - -
.5 2 016
.3 .07 016
.5 .2 <049

A VALUES REPRESENT AVERAGES

.02 -
.05 62
.00 -

- 14
016 -
.016 -
049 81

CHLO~

BONATE SULFATE RIDE
(€03} (s04) (cLy
IMG/L) (MG/L) (MG/L) {

PG-
TAS- BI1CAR- CAR=-
SIUM BONATE
(K) (HCO3)
MG/L) (MG/L}
1.3 39 0
1.4 45
1.4 47
SPE~
NON- CIFIC
CAR- CON~
HARD- BONATE DUCT-
NESS HARD- ANCE

(CA,MG) NESS {MICRD-
(MG/L} (MG/L) MHOS)

CONSTITUENTS QF THE TWO SAMPLES DO NOT VARY SIGNIFICANTLY.

COLOR
(PLAT-

INUM-
PH COBALT
(UNITS) UNITS)

-~ 30
7.0 30

- 40
7.0 20
6.6 50

FOR TWO SAMPLES TAKEN AT 3 AND 13 FEET BELOW THE SURFACE. THE

FLUO-
RIDE

(F)
MG/L)




PUYALLUP RIVER BASIN 6y
12100500 WHITE RIVER NEAR SUMNER, WASH.
LOCATION.--Lat 47°15'S5", long 122°13'40", 1n SE%NEYW sec.36, T.21 N., R.4 E., Pierce County, at bridge on State
Highway 167, 1.5 miles upstream from gaging station, 2.8 miles upstream from White River Powerplant outlet canal,
4 miles north of Sumner and at mile 6.4.
DRAINAGE AREA.--470 sq mi (at gaging statiomn)

PERIOD OF RECORD.--Chemical analyses: Water years 1962-68 (miscellaneous), Octeber 1968 to September 1970
(quarterly}.

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control Com-
mission prior to Julv 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES: WATER YEAR OCTOBER 1963 TO SEPTEMBER 1970

DIS-
Dis- SOLVED
SOLVED MAG- PO-
MEAN CAL- NE- TAS— BICAR- CAR~
DIS- SILICA CiuM SiuM SODIUM SIiuM BONATE BONATE SULFATE
CHARGE (s102) ca) (MG) (N&) (K) (HCO3) (€03} (504)
DATE (CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L} (MG/LY (MG/L)
110 17 8.5 1.8 448 1.0 32 o 12
120 15 6.6 1.4 401 .9 26 0 8.2
3320 12 4.6 .8 2.6 o7 19 0 4.8
87 27 5.1 2.8 3.8 1.3 36 0 3.2
96 13 6.4 1.3 4.8 .9 26 0 8.0
DIS-
SOLVED NON- SPECI-
SOLIDS CAR~ FiC
CHLO- FLUC- (RESI- HARD- BONATE COND-
RIDE RIDE NITRATE DUE AT NESS HARD~ UCTANCE
(cLy (E) (ND3) 180 C)  (CA4MG) NESS (MICRO= PH
DATE (MG/L) (MG/L) (MG/L} (MG/L) (MG/L) (MG/L) MHDS) (UNITS)
DEC.
08.u. 2ot .2 .6 69 29 3 86 T.6
1.5 1 6 50 23 1 66 6.9
9 .1 4 37 15 0 45 7ot
18e¢un b .1 .0 62 24 0 67 Te3
SEPT.
08... 1.9 .1 .2 58 22 0 68 7.5
coLI-
COLOR FORM TOTAL
(PLAT- TEM- DIS— (coL~ CHRD-
INUM- PERA- SOLVED ONIES MIUM COPPER ZINC
COBALT TURE OXYGEN PER (CR) ({0} (ZN]
DATE UNITS) (DEG C} (MG/L) 100 ML) tye/Ly UG/ uG/L}
DEC.
08.4s 5 6.1 11.0 1140 0 0 0
MAR .
0% 10 7.0 11.9 1380 - - -
JUNE
08... 10 10.7 10.8 2600 - - -
AUG.
18... 5 - - - - - -
SEPT.

08eee 20 14.5 3.0 5600 - - -



70

LOCATION.--Lat 47°12'10", long 122°17'33", on east line sec.22, T.20 N., R.4 E., Pierce County, at Maridian Strean

12101475

e

PUYALLUP RIVER BASIN
PUYALLUP RIVER AT MERIDAN STREET BRIDGE, AT PUYALLUP, WASH.

bridge in Puyallup, 1.7 miles upstream from gaging station and at mile 8.3,

DRAINAGE AREA.--948 sq mi (at gaging station),

PERIOD OF RECORD.--Chemical analyses:

REMARKS.--Coliform, dissolved oxygen, e
mission prior to July 1, and thereafter, by Washington State Department of Ecology.

lished as Puyallup River at Puyallup (station 12101500).

12440
FEB.
094ss
MAR .
094

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

A INCLUDES O (UG/L) TOTAL CHROMIUM (CR), COPPER {CUJ AND 10 {UG/L) ZINC (ZNJ.

July 1959 to September 1961, October 1965 to September 1970 (discontinued).

and temperature data furnished by Washington State Water Pollution Control Com-
Prior to October 1968, pub-

MAG~ Pr-
MEAN CAL- NE- TAS~ RICAR- CAR~
DIS- sILICA crum Stum SOnIuM STUM RONATE BONATE  SULFATE
CHARGE (5102) (ca) (MG) (NA) {x) (MCO3) (cn3i (5014)
{CFS) (MG /LY tMG/L ) THG/LY (MG/LY (MG/LY MG/L) (MG/LY (MG/7LY
2210 14 7.1 1.7 4.0 <9 30 0 7.6
1540 18 10 2.5 4.2 1.4 41 n 9.0
1700 15 7.7 1.8 4.5 -9 32 o Bt
1870 16 77 1.9 4.1 .9 32 0 7.6
4170 14 6.2 1.4 3.0 .7 26 a 4.8
2500 15 7.0 1.8 4.3 .9 30 O 6.6
2530 15 7.1 1.8 3.8 1.0 32 n 6.2
3300 14 6.1 1.6 3.2 .8 28 a 5.0
5830 12 5.5 1.1 2.5 o7 20 0 5.7
3450 12 5.3 1.4 3.0 .8 21 n 6.4
1570 13 7.7 2.0 4.3 1.1 31 a 9.0
2350 12 6.1 2.2 3.4 1.2 24 o et
DIsS-
SOLVED NON- SPEC I~
SoLInS CAR= FIC
CHLO- FLUD~- {RESI~  HARD- BONATE  COND-
RIDE RIDE NITRATE  DUE AT NFSS HARD=  UCTANCE PH
tcLy {F} (NO3) 180 C)  (CA,vG) NFSS M ICRO~
DATE MG/L) tMG/L) (MG/L) (MG/L) (MG/L (MG/L) MHDS) (UNITS)
0CT.
13440 2.0 o1 b 55 25 71 7.3
NOV.
1lese 2.8 .1 1.3 80 36 e Te4
DEC.
08aee 1.7 .1 b 55 27 79 7.1
JAN,
12404 1.8 .1 1.1 54 27 78 Tel
FER.
09,0 1.5 .1 1.1 54 22 62 7.2
MAR .
o1 T 240 .l .8 55 25 73 7.7
APR.
D6bees 1.8 o1 «5 52 25 72 7.3
MAY
Tlese 1.3 .1 <5 45 22 62 T3
JUNE
[o: R .7 o1 .5 43 18 47 6.9
JuLy
20aa .8 .1 .2 56 19 53 6.9
AUG.
1000 1.8 o1 b 57 27 78 Tt
SEPT.
08ase .9 .1 6 4B 24 64 7.0
. coLI- coLt-
COLOR FORM COLDOR FORM
(PLAT~ TEM- DIS- (CoL- (PLAT- TEM~ DIS- (coL-
TINUM- PERA- SQLVED ONIES TNUM- PERA- SOLVED ONIES
COBALT TURE OXYGEN PER COBALT TURE OXYGEN PER
UNITS (DEG C) (MG/L) 100 ML} DATE UNITS (DEG C) (MG/L} 100 ML)
APR.
o 10.4 10.5 8600 0640 10 8.2 11.2 5500
MAY
5 9.0 10.4 21000 11... 10 8.6 11.4 880
JUNE
5 6.0 13.3 3300 084 20 10.3 10.7 4000
JuLy
5 3.4 12.2 2500 204, 10 1645 9.7 3100
AUG.
10 5.2 11.8 4400 10... 5 15.0 10.0 6000
v SEPT.
10 5.8 12.2 2700 08... 10 10.8 10.6 3000




DUWAMISH RIVER BASIN
12110002 WILDERNESS LAKE NEAR MAPLE VALLEY, WASH.

LOCATION, -~Lat 47°22104", long 122°02'12", NE4SE% sec.2l, T,22 N., R.6 E., King County, 2.1 miles south of Maple
Valley.

DRAINAGE AREA.=--0.66 sq mi.
PERIOD OF RECORD.--Chemical analyses: September 1969 to September 1970,
REMARKS.--Descriptive location given above is for lake outlet. Water samples taken elsewhere within lake hody.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO SEPTEMBER 1970

MAG- pO-
DEPTH CAL- NE- TAS-  BICAR-  CAR- CHLO-  FLUO-
BELOW  SILICA  CIUM SIUM  SODIUM  SIUM  BONATE  BONATE SULFATE  RIDE RIDE
SURFACE  (SI102) (ca) (MG) (NA) (K) (HCD3)  (CO3) (504) [{8) (F)
DATE (FEET)  (MG/LI  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L]  (MG/L)  (MG/L)  (MG/L
SEP 1969
15... 1 -— -- - - - - - - — -
FEB 1970
164 18 10 8.0 1.8 2.8 4 32 0 6.0 2.3 .1
JUN
24, 36 - - -- -- - - - - - -
DIS- SPE-
SOLVED NON-  CIFIC
TOTAL ORTHO TOTAL SOLIDS CAR-  CON- COLOR
NITRO- PHOS— PHOS- (RESI-  HARD- BONATE DUCT- (PLATO
GEN  NITRATE  PHATE PHORUS ~ DUE AT  NESS HARD-  ANCE INUM-
(N) (N) Py P 180 C)  (CA,MG) NESS  (MICRO-  PH COBALT
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  MHOS)  (UNITS)  UNITS)
SEP 1969
15,40 .12 .00 .00 .01 - - - - — 5
FEB 1970
16.e .18 .20 .00 .02 50 28 2 67 6.7 5
JUN
244, .34 .09 .00 .05 - - - - - -

12110004 PIPE LAKE NEAR MAPLE VALLEY, WASH,

LOCATION.~-Lat 47°21'58", long 122°03'06”, SWiNWk sec.28,
Valley.

.22 N., R.6 E., King County, 3.0 miles south of Maple
DRAINAGE AREA.--0.63 sq mi,

PERIOD OF RECORD.--Chemical analyses: September 1969 to September 1970.

REMARKS.--Descriptive location given above 1s for lake outlet. Water samples taken elsewhere within lake body.

CHEMICAL ANALYSES, SEPTEMBER 1969 TO SEPTEMBER 1970

MAG~ PO~
DEPTH CAL- NE~ TAS-  BICAR- CAR- CHLO-  FLUO-
BELOW SILICA CIUM SIUM SODIUM SIUM  BONATE  BONATE SULFATE RIDE RIDE
SURFACE  (S102) (CA) (MG) (NA) (K) (HCO3)  (CO3) (504} [{48] (F)
DATE (FEET)  (MG/L)  (MG/L)  (MG/L)  {MG/L)  (MG/L)  {MG/L}  (MG/L)  (MG/L)  (MG/L)  (MG/L
SEP 1969
15... 1 -- - - - - - -- - - -
FEB 1970
16... 30 3.7 4.6 1.3 3.0 s 19 o 5.0 2.8 .1
JUN 24... 59 - - - - - - - -— -— -
.
DIS- SPE-
SOLVED NON~  CIFIC
TOTAL ORTHO TOTAL SOLIDS CAR-  CON- COLOR
NITRO PHOS— PHOS- (RESI-  HARD- BONATE  DUCT- (PLAT-
GEN NITRATE  PHATE PHORUS ~ DUE AT  NESS HARD-  ANCE INUM=
(N) (N) (P) (p) 180 C)  (CA,MG) NESS  (MICRO- PH COBALT
DATE (MG/L)  (MG/L)  {MG/L)  (MG/L)  {MG/L)  (MG/L)  {MG/L) MHOS)  (UNITS) UNITS
SEP 1969
15... .14 .00 .00 .01 - - - - - 5
FEB 1970
16... .21 .07 .00 .01 37 17 2 50 6.5 20
JUN
24440 .29 .20 .00 .00 - - - 52 -- 20



72

LOCATION,-=Lat 47°22'05", long 122°02'50", SE4NW% sec.28,

Yalley.

DRAINAGE AREA.--0.63 sq mi.

PERIOD OF RECORLD, --Chemical analyses:

REMARKS,--Descriptive location given above

12110005

DUWAMISH RIVER BASIN

LUCERNE LAKE NEAR MAPLE VALLEY, WASH.

is for lake outlet.

.22 N., R.6

E., King County,

September 1969 to October 1970 (discontinued).

2.8 miles south of

Maple

Water samples taken elsewhere within lake body.

SEPTEMBER 1969 TO OCTOBER 1970

CHEMICAL ANALYSES,
MAG—
DEPTH CAL- NE-
BELOW  SILICA  CIUM SIGM  SODIUM
SURFACE {s102) (cay {MG) (NA)
DATE (FEET) {MG/L) (MG/L) [MG/L) {MG/L) t
SEP 1969
ese 1 - - - -
FEB 1970
1640 16 3.6 4.6 1.3 3.1
JUN
2444, 30 i - - -
acT
21 ... (a1 - - -
3 — -
22 - -
27 - - -
DIS-
SOLVED
TOoTAL QRTHO- TOTAL SOLIDS
NITRO- PHOS— PHOS- (RESI-
GEN NITRATE PHATE PHORUS DUE AT
(N} {N) {P) (P) 180 C1
DATE (MG/L) {MG/L) (MG/L) (MG/L) (MG/L)
SEP 1969
one .01 .00 =00 Q0 —
FEB 1970
16..s 14 «10 .02 .02 54
JUN
24400 .38 .09 .00 .02 -
ocT
21ees -— - - - 36
2 .1 .003 +006 -
.2 .09 006 006 —-—
1.2 5 006 .010 38

A VALUES REPRESENT AVERAGES

FOR TWO SAMPLES. TAKEN

PO-
TAS-
STUM
1K) (
MG/LY

HARD-

NESS
(CAMG)

(MG/L)

AT 3 AND

CONSTITUENTS OF THE TWO SAMPLES DO NOT VARY SIGNIFICANTLY.

BICAR-  CAR- CHLO-
TONATE BONATE SULFATE RIDE
HCO3)  (CO3) (S04) (cLy
MG/L)  (MG/L)  tMG/L)  tMG/L) L
19 0 5.0 2.7
20 2.7 3.0
24 3.2 2.6
SPE-
NON- CIFIC
CAR- CON- COLOR
BONATE  DUCT- (PLAT-
HARD— ANCE INUM-
NESS (MICRO- PH COBALT
(MG/L)  MHOS)  (UNITS)  UNITS)
- -~ - 5
2 51 6.5 10
- 59 - 30
- 52 6.9
- 59 6.4

22 FEET BELOW THE SURFACE. THE

FLUO-
RIDE
(F)
MG/L)




DUWAMISH RIVER BASIN

12112600

BIG SO0S CREEK, ABOVE HATCHERY, NEAR AUBURN, WASH.

LOCATION.~-Lat 47°18'35", long 122°10'05", 1n SE4NE: sec.16, T.21 N., R.5 E., King County, at State Fish

Hatchery diversion dam 1.0

east of Auburn,

DRAINAGE AREA.--06.7 sq mi, excluding

PERIOCD OF RECORD.--Chemical analyses:

mile upstream from gaging station, 1

October 1962 to September 1970.

.9 miles upstream from mouth, and 3,0 miles

3.87 sq m1 in vicinity of Youngs Lake, upstream from gaging station.

REMARKS .-~Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control

Commission prior to July 1, and thereafter, by Washington State Department of Ecologv.

sampling point and gaging station.

SEPT.
(&.

CHEMICAL ANALYSES,

Minor inflow between

WATER YEAR OCTUBER 1969 TO SEPTEMBER 1970

Ma G- PO~
MEAN CAL- HE- TAS- ATCAR- CaR-
nis- SILICA CIum STUM <OnTumM STUM RONATE  ROUATE  SULFATF
CHARGE  (S102) (ray MG) (NAY [ (HCO3) (C0%) (S04)
(CF5H (MG/L)  (MG/LT  (MGZLY  (MG/LY  (MG/L)  (MG/LY  (MG/L) (MG/LY
56 19 11 3.9 5.4 1.2 52 0 Teb
55 18 11 3.9 Sl 1.3 51 0 Teh
59 17 1t 3.7 5.7 1.7 50 n 7.8
142 14 Q.3 3.5 £.0 1.0 44 n a.4
206 14 Q.0 3.4 5.5 1.1 41 n 9.6
167 13 A.9 BN 640 1.2 4l Ll 9.8
14R 13 Q. 3.5 5.6 1.1 44 a &.0
t27 13 9.4 3.7 5.9 1.0 48 n 9.0
58 le n 3.8 5.7 . 51 0 7.8
31 1R 10 3.3 S.6 o 52 a 6.2
33 17 1n 3.8 5.3 .l 53 a bR
26 1R 11 4a7 6.4 [R5 55 4 7.6
NCA- SPECT=
CaR- FLC
CHL - ELID- (2FST-  HARO= AONATFE  COND-
BINE ]INE NITPATE  DUT AT NFSS HARD-  UCTANCE PH
i (F) (nr3) 187 ") (CAMGY AESS (MICRO=
nat- 43/00 (G701 (MG/L)  (M3/L) {¥G/L)  (MG/L)  “hNS)  (UNITS)
2.7 o1 1.9 e 44 1 115 7.8
2473 o1 2.1 12 44 2 113 7.7
2.3 .1 7.2 71 43 2 113 7.3
2.9 ol 3.1 b4 3% 2 108 7.2
.o -l 3.1 67 a7 3 103 7.0
2.7 .1 R o3 35 3 1n2 7.1
2.8 .1 2.2 77 13 2 14 7.3
.3 .1 1.2 73 47 0 117 7.3
2.2 .1 1.7 i 41 n 1190 7.6
.2 .1 1.3 74 41 N 107 7.4
e .1 Lot 712 4l - 112 Tea
2.4 o1 .2 32 45 d 116 T4
“oLl-
LrLee FORY TAT AL
{oLar- TEM- pis- (ccL- THR N~
(AL PERA- SALVEDR  OMIES wlyw ceppra TINC
Cr3ALT  TURE OXYGFN org tee) (ruy LINY
UNTTSS  (DEG C) (MG /LY 139 ML) uG/Ly WG/ ws/L)
[ 3.4 1. 2 -- -~ --
A 3.0 17,7 2593 e ~-- -—
10 FaR 11.1 3R" " - £
10 “ef 1c.7° 660 -= - ==
10 £ 114 62 -- - -
10 2.1 11.5 50" - - --
2C da B2 1187 - - -
2% S.2 1.6 2507 == - -
5 11.4 11.7 207 - it -
1c 14.5 £, 7 43" - = --
“ 12.0 1r.e 2 2 - -- --
= 12.4 106 42" - g -




DUWAMISH RIVER BASIN
12113000 GREEN RIVER NEAR AUBURN, WASH.

LOCATION. -~Lat 47°18'05", long 122°10'23", in SW%SE% sec.16, T.21 N., R.5 E., King County, at bridge on State High-
way 18, 0.1 mile upstream from Big Soos Creek, 1.8 miles east of Auburn, 2.1 miles upstream from gaging station,
and at mile 33.9.

DRAINAGE AREA.--399 sq mi, excluding 3.67 sq m1 in the vicinity of Youngs Lake, upstream from gaging station.

PERIOD OF RECORD.--Chemical analyses: July 1959 to September 1970 (discontinued).
Water temperatures: March 1952 to September 1970.

EXTREMES.--1969-70:
Water temperatures: Maximum, 21.0°C July 15, 16; minimum, 3.0°C Jan. 5-8.

Period of record:
Water temperatures: Maximum (1952-56, 1957-70), 24.0°C July 28, 1958, minimum (1952-56, 1957-62, 1963-65,
1966-70), 0.5°C Feb. 16, 17, 1956, Dec. 18-21, 1964.

REMARKS, --Coliform and dissclved oxygen data furnished by Washington State Water Pollution Control Commission prior
to July 1, and thereafter, by Washington State Department of Ecology. Temperature recorder at gaging station
2.1 miles downstream from sampling site. Minor inflow between sampling point and gaging station except during
periods of heavy local runoff.

CHEMICAL ANALYSES, WATER YEAR OCTOKER 196G TO SFPTEMBER 1970

. MAG- PO-
MEAN CAL- NF- Tas- BICAR- CAR-
n1s- SILICA crim STUM sopIu- STuM RONATE ~ BONATE SULFATE
CHARGE  (S102) (CA) (M6) (NA) (K (HCO3)  (C03) 1504)
DATE (CFS) (MG/L)  (MG/LY  (MG/LY  (MG/L)  IMG/L)  (MG/L)  (MG/L)  (MG/L)
acT.
13... 697 14 7.3 1.7 3.9 .5 34 0 3.2
NOV .
... 662 14 7.8 1.9 3.9 .6 36 o 3.8
DEC.
08... 536 14 Raa 2.0 4.3 5 38 0 5.4
JAN.
12400 683 16 a0 2.5 Lo .7 4l o 5.6
FER,
9. .. 1730 14 a6 1.7 S . 30 0 4.6
MER .
0a... 1560 13 fa2 1.6 4.0 .6 24 o 4.0
APR .,
06aas 1640 14 A0 1.5 3.3 .5 28 Q 3.4
MAY
Tla.s 1700 13 ) 1.4 3.2 .5 30 0 2.8
JUNF
08, 1160 12 5.8 1.4 2.9 .4 27 o 2.8
JuLY
20eas 340 14 9.1 2.2 4af o7 42 0 408
AUt
10 253 14 1n 2eh 4.1 b 48 0 4.8
SEPT.
08... 293 14 9.7 2.5 a7 .6 45 ] bt
ris-
" oLI-
SCLVEN NON= SPECI~ C
SnL DS CAR- FiC COLOR FORM
CHLN= ELun- (REST-  HARD- ACNATE  COND- (PLAT-  TEM- DIS- (coL-
9 IDF 2 10E NITGATE  DUF AT NESS HARN-  UCTANCE oH INUM- PERA- SOLVED  ONIES
L) () (Na3) 182 €) (CA,M3) NESS (MICRN~ COBALT  TURE OXYGEA PER
PATF (vh/L) (MG/LY (¥G/L)  AMGZLY AMAZLY {MG/L) YHDS)  LUNITS)  UNITSY (DEG C)  {MG/LY 100 MUY
P;:. 2.1 .2 43 25 - 7 7.5 ¢ 8.8 12.0 590
- a1 N I 61 23 - 75 7.1 5 8.3 10,6 2700
OE: 2. W1 1.4 L) 25 r ]1 3.1 [ 6.0 11.2 516
BN s N .2 . 32 ) an 7.6 5 4“1 11.9 450
P 1.5 " 13 us 2 - 67 .6 5 65 1.7 1200
M?:. 1.7 ol 1.0 44 22 2 &2 7.0 5 Tk 12.4 140
o 1.5 a .7 47 21 B 5a 7.6 5 7.7 7.6 860
N;: 1.7 ] .7 43 21 N 53 7.2 5 8.5 12.3 760
R 1.1 1 5 49 21 c 55 7.1 5 11.6 10.9 1000
Ly . . N 5q 12 - as 7.2 s 17.3 9.9 225
2.1 1 .2 €3 36 - 05 7.4 5 15.9 a.e 400

a 242 <1 7 82 35 - N1 7.3 5 13.7 10.0 1000




DAY
MAX
1 13.5
2 13.0
3 12.0
4 1.0
5 11.0
6 1.5
7 11.5
8 11.5
9 11.5
10 11.0
11 10.5
12 10.0
13 9.5
14 9.0
15 8.5
16 8.5
17 9.0
18 9.0
19 9.0
20 9.5
21 10.0
2z 10.0
23 10.5
24 10.5
25 10.0
26 10,0
27 10.0
28 10.5
29 10.5
30 10.5
31 11.0
MONTH 13.5

DAY
MAX
1 9.5
2 9.5
3 9.5
4 .5
5 9.5
° 9.0
7 8.5
8 8.0
9 a.5
10 8.5
11 8.5
12 8.5
13 9.0
14 10.5
15 10,5
16 10,5
17 10.5
i8 10.0
19 9.0
20 9.0
21 8.5
22 9.5
23 3.0
24 9.0
25 8.5
26 8.5
27 8.5
28 10.0
29 10.0
30 9.5
31 --

MONTH 10.5

OCTOBER

MIN

13.0

10,5

12113000
TEMPERATURE (°C)
NOVEMBER
MAX. MIN
11.0 11.0
11.0 10.5
11.0 10.5
11.0 11.0
11.0 9.5
9.5 9.5
9.5 3.5
Q.5 9.5
9.5 G5
9.5 9.5
G5 9.5
9.5 G5
10.0 9.5
10,0 2.5
G5 2.0
.0 8.5
8,5 8.5
8.5 8.5
8.5 8.5
B.5 BeS
Be5 8.5
8.5 7.0
7.0 7.0
7.0 7.0
7.0 7.0
7.0 645
6.5 6.5
5.5 6.5
6.5 640
6.0 5.5
11.0 5.5
MAY
MAX MIN
10,5 9.0
11.5 9.5
12.0 1n.0
11.5 10.0
10.0 9.5
9.5 9,5
10,0 ER
10.n 10,0
10.0 a.h
9.5 9.0
1045 A5
9.5 Gen
10.0 8.0
1.0 Q.0
13.5 10,0
15.0 1.0
13.5 10.5
12.0 Q.0
1045 9.0
10.0 9.5
1.0 9.5
11.5 10,5
13.0 10,5
14.0 11.0
14.5 12.0
14.5 13.0
13.0 11.5
12.0 11.0
12.0 11.0
13.5 10,5
14.5 11.5
14.5 8.0

DUWAMISH
GREEN RIVER NEAR AUBURN, WASH,--Continued

DECEMBER
MAX MIN
5.5 5.0
5.0 5.0
5.0 445
5.0 4.5
5.0 5.0
5.5 5.0
6.0 5.5
6.0 he0)
640 5.5
5.5 5.5
5.5 5.5
5.5 5.5
6.0 5.5
545 6.0
6.0 5.5
5.5 5.0
5.0 5.0
5.5 5.0
5.5 5.5
6.0 5.5
6.0 6.0
6.0 6.0
heh 6.0
6.0 5.5
5.5 5.5
545 5.5
5.5 5.0
5.0 5.0
545 5.0
5.0 5.0
5.0 5.0
6.0 14.5

JUNE

MAX Ml
15.5 17.0
1545 12.5
15.5 1640
15.5 13.5
15.5 13.0
1545 13.8
1545 13.0
13.0 12.0
1440 13.0
1440 12.0
1440 1240
1445 11.5
1540 13.5
15.0 14.0
14.0 13.0
13.0 12.0
16.5 13,0
14.0 1540
19.0 15.0
18.5 15.5
18.5 16,5
18,5 15.0
1R.5 15.0
14,0 15.5
19.0 15.0
19.0 16.0
18.0 15.5
15.5 14.0
14.0 13.5
14, 13.0
19.0 11.5

RIVER BASIN

MAX

EILRCRUIYe]

RN -]

5.0

15.5
19.0
20.5
20.5
20,0

18.5
19.5
20.0
2040
1945

19.5
19.5
19.5
16.5
2140

210
200
FIONS
2045
2045

18.5
18.0
18,0
180
16,0

15.5
1545
16.5
1645
17.0
16.0

21,0

JANUA

JuLy

RY

MIN

1545

15.5
15.5
16.5

18.5
16.0
16.0
16.5
17.0

15.5
15.0
1445
1545
1540

15.5
15,0
15.0
15.0
15,0
15.0

14.0

OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

FEBRUARY
Max MIN
5.0 5.0
5.0 5.0
5.0 5.0
5.0 5.0
5.0 5.0
5.0 5.0
645 5.0
645 6.0
6.0 6.0
6.0 6.0
6.0 6.0
6.0 6.0
6.5 6.0
A5 65
645 645
645 6.0
6.0 6.0
6.0 6.0
6.0 6.0
5.0 6.0
6.5 6.0
645 6.0
6.5 6.0
6.5 6.0
6.5 6.0
7.0 b5
7.0 6.5
645 6.5

18.0
16.0
1R.5
1R.5
2040

20.0
19.0
18.0
19.0
1945

20.5
2045
20.0
19.0
19.5

19.5

AUGUST

MIN

16.0
16.0
15.5
16.0
16.5

17.0
16.5
15.5
15.0
15.5

1645
17.0
18.0
1545
1640

16.5
1545
15.0
15.0
15.5

15.5
16.0
16.5
16.5
15.5

14.5
15.0
15.0
1445
15.0
1640

14.5

MARCH
MAX MIN
6.5 5.5
6.0 5.5
6.0 6.0
7.0 6.0
6.5 6,0
7.0 6.5
8.0 7.0
8.0 6.5
7.0 6.5
a.n 6.5
7.0 645
7.0 7.0
A.5 7.0
9.0 8.5
9.0 Q.0
Ge0 8.5
8.5 6.5
7.0 6.5
8.5 7.0
8.5 B.0
84S 8.5
9.5 8.0
95 9.0
9.0 BeS
G.0 8.0
10.0 8.5
9.0 B.5
9.5 9.0
10.0 9.0
9.5 845
a.5 7.0
1c.0 5.5
SEPTEMBER
MAX MIN
16.0 15.0
15.0 14,5
15.0 14.5
15.0 14.0
14.0 13.5
14.0 13.5
14.0 14.0
14.0 13.0
15.0 11.5
15.5 12.0
15.5 13.0
14.5 1.5
13.5 1.0
13.5 11.5
13.5 11.5
14. 13.0
1440 14.0
14.0 13.5
1440 13.0
14.0 13.0
13.5 12.0
1440 13.0
14.0 12.0
13.0 11.0
13, 1040
13.5 10.5
14 . 1145
l4.0 12.0
14.0 13.0
14.0 13.0
16.0 10.0



76 DUWAMISH RIVER BASIN
1211335¢ GREEN RIVER AT TUKWILA, WASH,

LOCATION.-~Lat 47°27'5S", long 122°14'50", in NW4SW% sec.24, T,23 N R.4 E Kin, i i
1 ) , ) . .2 . . . £ Count at gaging stat
highway bridge 0.6 mile southeast of '}ukwxla, 1.4 mlles,upstream,from Bl;ck River, azé at r!vzu%e %Z.d? ton at

DRAINAGE AREA,--440 sq mi.
PERIOD OF RECORD.--Chemical analyses: October 1967 to September 1970 (discontinued).

REMARKS.t-Cc_:lifurry\, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, bv Washington State Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAG= PO—
MEAN CAL- NE- TAS- RICAK- AR~
0is- sILIca cIum STUM SODTUM SIuM BONATE  BONATF  SULFATT
CHARGE (5102) (cal (MG) (NAY (k) (HCO3) (co3) (Sn4)
(CFS) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (1G/L) MG/ (MG/L)
780 15 845 244 5.5 .9 39 0 bet
729 15 8.7 2.5 5.9 1.0 42 0 5.0
645 15 b 2.9 7.8 1.0 45 0 A0
858 16 10 3.3 ¢ B.9 1.3 4v o 6.6
1950 15 7.6 Zat 5.0 .7 35 d .t
1790 14 he8 2.0 s.1 .9 32 0 fat
1680 14 7.2 2.0 5.3 R 35 o 4.2
1830 14 6.6 1.8 4.4 .8 32 o 3.6
1220 13 6.3 1.8 4.5 ok 31 o 3.0
358 16 0 3.5 12 1.3 54 0 5.0
301 16 12 482 12 o4 61 n S.n
335 15 11 3.5 u.2 1.2 53 o )
DIs-
SOLVEC NIN- SPECT-
SOLINS »  CeR= FIC
FHLO- FLUO~ (REST-  HAFD- BONATE  CUND-
RIDE ?1QE NITRATE  NUE AT NESS HARD-  UCTANCE oH
[IJN) tF) {NT3) 187 C)  (CR,MG) MESS teicen-
DATE {MG/L ) {(MG/LY taG /L) e/ MG MG/ MHNS) (UNITS)
ocT.
13... 4.0 o1 1.4 64 31 ~ 33 7.9
NDV.
1lees 3.5 .l 1.7 €5 32 - Ga 7.4
7.1 .l .6 77 kL N 114 7.3
12v.s A.2 <1 3.9 71 36 N 126 7.7
FER,
2% 3.3 .1 1.6 b 2% < 3 Tets
MaR,
D9eas 3.1 »1 16 53 25 ° 75 7.1
ApR,
Pbaee .7 .1 1.2 61 26 - ac 7.1
MAY
1laae 2.8 ol 1.1 57 24 z ™ Te7
JUNE
LTS 3.2 -1 R 52 22 ~ 6% 7.1
JuLy
20 eun 11 .1 1.5 9" 4° J 147 7.n
AUG.
17ees 13 Wl 14 173 4“8 h 159 7.3
SEPT.
(Raes 7.0 .1 2.2 73 4? n 128 7.2
caLr-
coLee FORM TOTAL
toLat-  TEM- nIs- tcoL- CHRM=
INUM= PERA~ SOLVED  ONIES MYy CCPPER 7INC
CraALT TURE OXYGEN PER tCR1 () (7N)
DATE UNITS)  (DEG C)  (4G/L) 120 ML) wesL) (UG/L)  tUs/LY
° ERs 17.2 2102 - -- -
5 9.2 ET 7703 - -- -
5 £ 1% 4 23(r - o h
10 4ot 10,8 3290 -- -- --
5 7.0 12.1 1577 -- -- --
5 6458 11.6 2100 == - ==
10 8.2 177 2enn - - --
s £.8 11.1 32" -- -- -
5 17,1 2.7 443 - - --
10 20.6 B.R 52" -- ~-- -
5 19.6 1r.1 8or -- -- --




LAKE WASHINGTON BASIN
12117500 CEDAR RIVER NEAR LANDSBURG, WASH,

LOCATION.-~Lat 47°23'38", Iong 121°57'12", on west line NW4SW% sec.17, T.22 N., R.7 E., Xing County, temperature
recorder at gaging station on left bank, 1.8 miles upstream from intake of Seattle water-supply system near
Landsburg, 4.0 miles east of Maple Valley, 5.9 miles downstream from Taylor Creek and at mile 23,4,

DRAINAGE AREA.--122 sq mi, includes Rock Creek drainage upstream from Walsh Lake diversion.

PERIOD OF RECORD.--Chemical analyses: July 1959 to July 1961.
Water temperatures: August 1953 to September 1970.

EXTREMES.--1969-70:
Water temperatures: Maximum, 15,5°C July 7; minimum, 4.0°C Jan. 30,
Period of record:
Water temperatures: Maximum, 18.5°C July 27, 28, 1960, July 13, 196l1; minimum, 2.0°C on several days during
January and February in 1950, 1957, and 1860.

TEMPERATURE (°C) DF WATER, WATER YEAR OCTOBER 1969 7O SEPTEMBER 1970

DAY OCTGEER NGVEVZER DECEMBER JENUARY FEBRUARY VARCH
MAX MIN MAX MIN MAX MIN MaX MIN Max MIN MAX MIN
1.0 10,5 .5 8.5 6.0 5.5 5.5 5.5 4.5 45 6.0 5.5
2 1045 1n.0 8.5 a5 6.0 55 5.5 5.0 45 45 55 5.5
3 10.0 9.5 6.5 8.5 6.0 5.5 5.5 5.0 4.5 4.5 5.5 5.5
4 1040 9.5 8.5 8.5 6.0 6.0 5.0 5.0 4.8 4.5 5.5 5.5
5 10.0 a.s 8.5 8.5 6.0 B 5.0 a5 45 4.5 6.0 5.5
6 1n.5 10.0 8.5 a.5 6.0 6.0 5.0 4.5 45 4.5 6.0 6.0
7 1045 1000 8.5 8.0 6.0 6 5.0 4.5 4.8 4“5 6.0 5.5
B 10.5 10.0 8.0 8.0 6.0 60 5.0 5.0 4.5 4.5 6.5 5.5
9 10.5 0.0 8.5 2.0 6.0 6.0 5.5 5.0 5.0 4.5 6.0 5.5
10 10.0 9.5 8.5 8.5 60 5.5 5.5 45 5.0 5.0 6.0 5.5
11 a.s a0 8.5 8.0 5.5 5.5 a5 5.0 5.0 5.0 6.0 5.5
12 9.5 9.0 8.0 7.0 5.5 5. 5.5 5.0 5.0 5.0 5.5 5.0
13 a.o 8.5 7.0 6.5 a0 5.5 5.5 5.0 5.0 e 5.5 5.0
14 5.0 8.0 7.0 6.5 ) 6.0 5.5 4.5 5.0 5.0 6.5 5.5
15 9.0 R.5 7.0 6.5 bun hep 5.0 500 5.0 5.0 6.0 5.5
16 9.0 a0 6.5 6.5 a0 5.5 5.0 5.0 5.0 5.0 6.0 5.5
17 9.0 8.5 6.5 6.5 6.0 6.0 5.0 5.0 5.0 5.0 5.5 5.0
18 .5 R0 6.5 6.5 6.0 6.0 5.0 5.0 5.0 £ 5.5 5.0
19 8.5 R 6.5 6.5 6.0 fe0 4.0 5.0 5.0 4.5 5.5 5.0
20 5.0 8.5 6.5 6.5 6.0 b0 5.0 5.0 5.n 4.5 4.0 5.0
21 9.0 A.5 6.5 6.5 6.0 fun 5.0 5.0 5.0 5.0 6.0 5.5
22 5.0 .5 6.5 6.0 e 6.0 5.0 5. 5.0 ENY 6.5 5.5
23 9.0 a5 6.0 6.0 6.0 5.5 5.0 5.0 5.0 5.0 6.5 6.0
24 9.0 a5 6.0 5.5 5.5 5.5 5.0 5.0 5.0 5.0 6.5 5.5
25 8.5 als 6.0 5.5 <5 5.5 50 5.0 et 5.0 6.5 505
26 8.5 a5 5.5 5.5 5.5 5.0 5.0 6.0 5.5 7.0 6.5
27 B.5 8.5 5.5 5.5 5.0 5.0 5.0 6.0 5.5 7.0 6.5
28 .5 f.5 6.0 5.5 5.5 5.0 5.0 6.0 5.5 6.5 6.5
29 s e 6.0 6un 5.5 S0 45 ot s 6.5 6.0
30 a.0 A.5 6.0 6.0 5.5 4.5 w0 - - 7.0 6.0
31 8.5 R.A - B “5 “.5 - - 7.0 6.0
MONTH  11.0 8.0 8.5 5.5 6.0 5.0 5.5 4.0 6.0 4.5 7.0 5.0

DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
A X an Max v MAX MIN Max Min Max MIn MAX pin
1 7.0 6es 8.0 6.5 17,0 1.5 13.5 10.5 13.5 11.5 11.5 1.5
2 7.0 6.5 a0 7.0 12.0 10.= 14.0 1145 12.0 115 1.5 1.5
3 £.0 aro a0 Ha0 12.0 100% 15.0 13.5 14.0 1.5 1145 1.5
4 6.8 6.5 8.5 B.5 12.0 0.5 15.0 14.0 3.5 12.0 11.5 1.0
5 6.5 a5 8.5 f5 13.0 1000 5.0 14.0 14.0 iz.a 1.0 1005
« 6.5 fun 8.5 8.0 13.0 10,5 15.0 14e0 14,0 12.0 10.5 10.5
7 a0 a0 Kis A0 1.0 1n.a 15.5 13.5 1305 13.0 10.5 10.5
8 6.5 b0 8.0 8.0 11.5 1020 15.0 13.0 13.5 13.0 10.5 1a.5
5 6.5 hus 8.0 8.0 11.0 10.0 15.0 12.0 4.0 1.5 10.5 9.5
10 6.5 [l 8.0 8.0 11.0 10.0 14,5 12.0 14,9 12.0 10.5 9.5
n 65 600 8.5 8.0 10.5 1040 1445 12.0 14.5 12,0 10.5 10.0
12 6.5 a0 8.5 8.0 1.5 1610 1405 12.0 14.5 1200 1020 9.8
13 6.5 a0 8.5 R.5 1.5 1i.0 1445 12.0 140 13.0 10260 9.0
14 6.5 60 10.0 4.5 1.0 1008 16,0 12.0 140 12.0 0.0 9.5
15 7.0 6.0 10.0 8.5 1.0 1.0 1as 12.0 14.5 12.0 0.0 a.a
1o 70 a0 1.0 5.0 1.0 1.0 P 1.5 14.0 12.0 10.5 9.5
17 7.0 a5 10.5 3.5 12.0 .o 14.0 1.0 13.5 12.0 10.5 1040
18 6.5 6.5 10.0 a0 120 1.0 140 1.0 13.5 1.5 1120 1620
19 6.5 6.5 9.5 9.0 13.5 1.5 1400 11.5 13.5 1.5 5 1.0
20 6.5 a5 9.5 9.0 1420 1.0 140 1.5 13.5 12.0 1.5 1005
21 7.0 b5 a.0 13.0 1.0 12.0 11.0 13.5 11.5 10.5 9.5
22 8.0 6.5 als 1420 nso 120 1.0 1410 12.0 0.0 10.0
23 7.0 6.5 9.5 1440 1.s 130 1005 14.0 12.0 10.0 9.5
74 6.5 aus 9.0 14,0 1.5 13.0 1.0 13.5 13.0 10.0 9.5
25 65 65 9.5 1408 1.s 1.5 1n.o0 1200 12.0 10. 9.0
26 R0 6.5 a.s 14.0 12.0 11.0 1.0 13.5 1.5 10.5 1a.0
27 6.5 a5 a5 13.5 1.0 1.5 1.0 1320 115 1.5 10.0
28 7.0 n5 9.5 13.0 1.0 1720 1.0 12.0 1.5 10.5 10.0
29 6.5 6.5 a5 13.0 110 1.5 1.0 12.0 1.0 1045 10.0
30 7.0 6.5 9.5 13.5 115 170 1.0 1320 11.0 1.5 10.0
31 - . 9.5 - = 13.¢ 1.0 JEN 1.5 s --
MONTH 8.0 6.0 6.5 14.5 10.0 15.5 10.5 14.5 11.0 11.5 9.0




78 LAKE WASHINGTON BASIN
12119000 CEDAR RIVER AT RENTON, WASH.

LOCATION.--Lat 47°28'58", long 122°12'08", in SWhNW% sec.17, T.23 N., R.5 E., King County, at gaging station 125 ft
downstream from bridge on Mill Avenue at Renton, and at mile 1.6.

DRAINAGE AREA.--186 sq mi, (includes 3.67 sq m: in vicinity of Youngs Lake in Big Soos Creek basin).
PERIOD OF RECORD.--Chemical analyses: July 1959 to September 1961, Water years 1964-66 (miscellaneous), November
1966 to September 1967, October 1968 to September 1970 (monthly).
Water temperatures: August 1965 to February 1967.

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR NCTOBER 19549 TN SEPTEMBER 1971

MAG- o0~
MEAN CAL- NE- TAS- RICAR- Cap-
DIS- SILICA cIumM STuM sonTuM STUM RONATE  HONATF  SULFATE
CHARGE  (S102) (cal (MG) (N&) K1 (HCO3)  (C03) (SD&)
DATE (CFS) IMG/L)  TMG/L)  IMGALY  IMGALY  (MBALY  IMG/LY  IMG/L)  IMG/L)
303 12 R4 1.9 2.6 .5 36 0 3.4
345 13 Ba4 1.9 2.7 .5 35 a 3.0
317 12 7.9 1.7 7.@ .5 34 0 1.4
340 13 8.7 2.1 3.1 .5 38 0 4ot
1040 9.7 5.9 1.7 2.2 N 24 n 3.0
666 12 7.5 1.7 2.1 .5 33 0 3.4
892 11 6.5 1.4 2.5 .5 29 n 3.2
927 9.4 5.9 1.1 2.1 s 26 o 2.8
418 12 f3 1.9 3.0 .5 37 o 3.6
53 15 11 3.2 5.2 .9 s2 n 5.2
91 13 10 2.7 4.3 .6 49 0 4.2
204 13 a.7 2.4 3.6 .6 42 0 4.7
o1s-
SCLVED NCN- SPECI-
SOL1NS can- FIC
CHLO- FLUD- (RESI~  HARDC- AONATE  CCNN-
RIDE RIDE NITRATE  DUE AT NESS HARD-  UCTANCE PH
wLy (F} (NO3) 182 T} {CAMG)  NESS (MiCRA-
DATE (MG/L}  IMG/L)  (MG/LY  (MG/L}  (MG/L}  (MG/L}  MHOS)  (UNITS)
ocT.
1.5 .1 .9 51 23 n 73 7.8
1.5 B! 1.1 57 20 0 73 7.6
1.3 a 1.2 59 27 ] 70 7.7
1.5 .1 1.5 44 a0 o 78 7.2
.8 -1 .8 [ 22 " 53 7.6
.8 a1 1.1 49 26 [ o6 7.3
1.0 .0 .9 o 2> 0 59 7.4
.6 .1 .6 18 19 [ 50 1.2
1.3 .1 w4 47 25 bl 73 7.3
2.1 a .5 w3 41 ) 104 Tet
1.7 .1 3.0 &1 36 o 94 T4
1.3 .1 R 52 s ~ a6 7.5
coLl-
COLOR FORM TATaL
(PLAT-  TEM- nis- (caL- CHRO=
INU¥= PERA- SCLVEC  NNTES M1uM COPPER ZINC
COBALT  TURE OXYGER PER (cr) tcu (ZN}

UNITS} (DEG C) tMG/LY 17 ML) UG/ UG/} UG 7Ly

[+] 9.8 1C.8 28" - - -
o 9.2 1C.7 2525 - - -
0 646 1l.1 “69 r [+ Qo
5 5.3 12.5 125 - - -
5 6.7 11.0 191 - — -
o 9.C 11.7 3 - - -
5 B.4 11.5 Sras -—- - -
5 9.5 11.8 235 - — _—
5 13.4 11.5 1172 -— -— -
Y] 18.8 17.A 281 - - -
S 18.0 1.1 43¢ - - -




LAKE WASHINGTON BASIN
12121600 ISSAQUAH CREEK NEAR MOUTH, NEAR ISSAQUAH, WASH.

LOCATION.--Lat 47°33'09", long 122°02'48", in SE%NW4 sec.21, T.24 N., R.6 E., King County, at gaging station at
bridge on SE 56th Street, 0.7 mile downstream from North Fork, 1.2 miles upstream from mouth, and 1.6 miles
northwest of Issaquah.

DRAINAGE AREA.--54.7 sq m1.

PERIOD OF RECORD.--Chemical analyses: November 1964 to September 1970.

REMARKS. --Coliform, dissolved oxygen, and tenperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAG- PO-
MEAN CAL- NE- TAS- BICAR~ CAR-
015 SILICA CIum SIuM SOOTUM SIuM AONATE  BONATE SULFATE
CHARGE  (5102) (e (MG) {NA) 3 (HCO3) (co3) (504)
DATE (CES) (MG/LY  (MG/L) (MG/L)  (MG/L)  (MG/L) (MG/L) (MG/L) (MG/L
DEC.
OHuue 70 -- - -- - - - - -
09, 77 17 1n 3.6 5.8 1.2 50 o 6.6
FER.
20... 2?71 164 7.7 2.6 4ol b 33 0 6.2
MAK . .
09... 145 15 R.b 3.0 Sett .8 40 0 6ol
uaY
13... 121 16 9.0 3.2 4.7 -7 44 a 6.0
JUNE
03... 62 18 12 4at 6.3 .9 59 0 7.0
08Bess 52 17 17 4.2 5.7 .8 57 0 8.0
AUG.
19... oK 19 13 4.7 6.2 1.0 b4 o 8.2
SEFT.
08eas L3 17 1 3.2 5.7 .9 50 o 5.0
3Is-
SALvED NCN- SPECI-
SOLINS CAR= FIC
CHLN= FLIO- {eegy~ HARC~ BCNATE COND-
2 10E RIGE NITRATE  OUF AT NESS HARO-  UCTANCE PH
Ly (F) INO3) 137 C)  (CA,M6) NESS MICRO-
OATF (MG/L) (MG/L) (vG/L) (o710 *G/L) (MG/L)  MHNS)  (UNITS)
3.8 .1 3.0 8~ 42 113 7.9
2.8 .1 1,8 54 2 3 A5 7.0
2.4 .1 3.1 66 34 1 S4 7.1
2.3 .1 2.3 71 3¢ 2 97 7.9
7.5 a1 1.7 a3 4R N 122 7.3
2.3 o 1.7 22 4R 1 119 7.5
2.7 o1 2.1 Qg 52 2 136 T.6
2.6 ol 2,5 73 41 n 112 7.3
coLr-
coLge FORM TOTAL
teLar- TEM- nIsS- {ecL- CHR G-
INUM= PERA- SILVED  ONIES MIUM CCPPER ZINC
CrRALT  TURE OXYGFN PER (CR) [0} (ZN)
parr UNETS} (DEG C)  (MG/L) 107 mp) (IG/L) (UG/LY [UG/LY
DFC.
EL I -~ - - - ¢ °
.. 10 €€ 1r.e 53570 - -
FFH,
2% .. s 7.7 - - - - —_—
uAR,
d%... 5 HoR 1l.4 Qzn - - -
MAY
13004 10 - - - - - —
JUNE
3., 10 - - - - -- -
faL.. 10 12,9 1204 510 - - -
AUG.
13... 5 - -- - - - -
SFPT,



80 LAKE WASHINGTON BASIN
12126500 SAMMAMISH RIVER AT BOTHELL, WASH.

LOCATION,~-Lat 47°45'32", long 122°12'02", in NW4NW% sec.8, T.26 N., R.5 E., King County, at 102nd Street bridge
at Bothell, 1,0 mile downstream from Nerth Creek, and at mile 3.5.

DRAINAGE AREA.~-212 sq mi.

PERIOD OF RECORD.--Chemical analyses: July 1959 to September 1962, October 1967 to September 1970 (monthly),
water years 1962-67 (miscellaneous).

REMARKS,--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology. No discharge records
available.

CHEMICAL ANALYSES. WATER YEAR OCTOBER 196% TO SEPTEMBER 1570

MAG- pr-
caL- NE- Tas- RICAR- CAR- CHLC-
SILICA iU STuv SONTuM SiuM RONATE BONATF  SULFATE fINE
1s1021 {cai {MG) Ny 1Ky {HCCY) tco3y 1504y L)
{MG/LY  IMG/LY  (MG/L)  (MG/L)  (MG/LY  (MG/LY  (¥G/L)  (MG/L) (MG/LY
12 11 R 6.2 1.4 54 n 12 AR
5.9 1 S.C 5.7 1.3 5¢C 3 11 3.8
14 10 5.0 6.0 1.7 50 c 12 3.8
13 1! 4.9 6.3 1.6 “7 b 14 3.2
12 S.2 4.7 5.6 T.4 44 s 13 2.0
12 9.5 405 5.3 1.6 44 c 13 2,6
12 Q.2 4.2 544 1.9 43 iy 188 3.4
1 3.7 4.5 5.6 1.5 43 c 1t 3.3
13 12 5.5 haT 1.5 Se o 17 3.5
15 12 6.5 3.2 1.5 L1 . 18 3.3
15 12 6t T.4 1eh €3 C 16 3.2
19 1 5.R 7.0 1.4 58 ] 12 3.0
oIS~
SOLVED NON- SPECT~
SCLINS cae- FIC
FLUO- PHAS- (REST-  HARQ- BCNATE  CONR-
RIDE NITRATE  PHATF DUE AT NFSS HARD-  UCTANCE oH
iFl {NC3y {pPCal 185 €+ {CA,9GY NESS (MICRO-
DATE tMG/L) (MG/LY MG /L) (MG/L) (MG/L) (MG/LY MHOS Y (UNTTS )
l.a -- -- 51 6 w27 7.5
.2 .24 74 46 5 120 7.5
2.2 .26 34 [ 5 126 T.e
2.7 .C7 36 48 9 128 A8
2.8 W15 R4 41 5 118 7.2
3.1 «5R 72 42 6 16 T.0
246 32 72 41 6 1113 7.3
1.8 15 3% 43 3 118 7.3
1.5 «27 38 53 7 136 7.2
1.5 .29 14 61 7 159 7.¢
1.4 .23 37 57 6 152 7.5
1.8 oan 35 57 “ 142 7.6
coLr-
COLCR FORM TNTAL
(PLAT- TEM- DIs- (CCL- CHRO-
INUM- PERA- SOLVEN ONIES MIDM CCPPER ZINC
CORALT TURE OXYGEN PLR tCR) o Ny
UNITS) (DEG C) {MG/L) 107 MLy (HG/LY s/L) 67
2c 11.4 9.k 15" -- - —-—
22 10,1 9.2 310" - - --
20 6.3 9.8 4277 1 a "
5 5.2 1.9 2712 - - -
20 7.6 10.7 2507 - - -
2" Bt 11.5 1240 - - -
2¢c 9.4 10.3 3807 -- - -
23 12.2 10.5 2707 - - -
1c 17.7 10.0 806 - -- -
2 22.0 Re 4 1907 - - -
20 19.3 .6 2nen i -- -




e

SNOHOMISH RIVER BASIN 81
12134500 SKYKOMISH RIVER NEAR GOLD BAR, WASH,

LOCATION.--Lat 47°50'15", long 121°39725", in SW4SE% sec,9, T.27 N., R.9 E., Snohomish County, at bridge on
U.S. Highway 2, 0.7 mile upstream from gaging station, 1.8 miles southeast of Gold Bar, and at mile 43.7.

DRAINAGE AREA.--535 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: Water years 1059-08 (miscellaneous), October 1968 to September 1970 (quar-
terly), (discontinued).

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR OCTOUBER 1969 TO SEPTEMBER 1970

“AG= P0-
MEAN caL- NE=~ TaS- HICAR- cap-
DIS~ SILICA 1M Slu~ SODIUM STUM RONATF BONATE  SULFATE
CHARGE  (5102) (cay Gy (A (I3} (HCO3)  (CD3) (504)
DATE (TFS) (MG/L) MG/LY (MG/LY (MG/LY (MG/LY {MG/L) MG/L) (MG/L)
acT.
léaas 2250 Be2 2.9 W7 1.5 .5 17 0 1.6
JAN.
3.4 1z10 8.4 Sel .9 2.3 6 21 a 3.6
APR,
07... 5690 5.2 3.3 .6 1.2 o 14 n 1.8
JuLy s
2044, VAT 5.0 1.5 .6 1.¢ .4 15 ¢] b
0§s-
SOLVED NON- SPECI-
SOLINS CaR~- EIC
CHL 3= FLUG- (REST-  HARF= BONATF  COND-
a10¢ F10F NITRATE  OQUF AT NESS HARD-  UCTANCE PH
{cLy (F) (N3 187 C) (CeyM%) NESS (MICRO-
nate (4G/L) {MG/LY {MG/0) Mo/ (MG/L) (%G/L) MH0S ) tUNITS)
F%I' 1.6 Bl - .3 25 12 0 38 1.0
AR
JIB... 1.3 .1 3 32 16 3 48 T.1
A:i. o o h 27 11 o 29 7.2
JuLY
2T cas .9 <1 .7 25 1n 9 31 7.1
crul-
IR FORM TATAL
(PLAT-  TEM~ 015- «ee- CHPO-
INM= PERA- SALVEE ONIES MInM CCPPER 2INC
CCRALT  TURE 0XYGFN pFR ({3 (cy) (IN)
naTe JNITS)  (DEG C) (vGrLY 120 MO JG/L) {uG/L) e/L)
CT.
laees o 645 11.4 12n - -~ -~
JAN, . . R
12... 5 445 11.9 27" ¢ < a
apa,
NTees 5 4. 12.7 135 - -- -
Juey

2F... 5 17.5 10,0 184 — - -



82 SNOHOMISH RIVFR BASIN
12135000 WALLACE RIVER AT GOLD BAR, WASH.

LOCATION.--Lat 47°51'50", long 121°41'47", in NW%NE% sec.6, T.27 N., R.9 E., Snohomish County, temperature recarder
at gaging station on right bank, 30 ft downstream from highway bridge, 0.5 mile north of Geld Bar, 1.3 miles up-
stream from Olney Creek, and at mile 5,8.

DRAINAGE AREA.--19.0 sq mi.

PERIOD OF RECORD.--Water temperatures: July 1955 to September 1970,

EXTREMES. --1969-70:
Water temperatures: Maximum, 17.0°C July 15, 18, 19; minimum, 2.0°C Jan. 5-11.

Period of record:
Water temperatures: Maximum (1958-70), 21.0°C July 29, Aug. 8, 9, 1960, July 13, 1961, Aug. 16, 1967; minimum
(1955-57, 1958-68, 1970), freezing point on several days during Fehruary 1956, January 1957, and Dec. 16-18,

1964.
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
DAY OCTOBER NOVENMEER DECLHEBER JANMUARY FEBRUARY vepch
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX Mk
1 10.0 9.5 9.0 845 5.5 5.0 5.0 4e5 3.5 3.5 N 3.5
2 9.5 9.5 9.0 9.0 5.5 5.0 4.5 4.0 4.5 3.5 4at 3.5
3 9.5 2.0 9.0 9.0 5.5 5.5 4.0 4.0 4.5 4.5 4.0 440
4 9.0 8.5 9.0 8.0 5.5 5.5 4,0 3.0 4.5 4.5 445 3.5
5 8.5 8.5 8.0 8.0 5.5 5.0 3.0 2.0 4.5 Ll a0 4.0
3 9.0 8.5 8.0 8.0 .0 5.0 2.0 2.0 4.8 4.0 5.0 4.0
7 9.0 3.0 8.0 7.0 5.0 Se0 2.0 2.0 5.0 4.5 445 4o
8 9.0 B.5 7.0 7.0 5.0 5.0 2.0 2.0 50 5.0 4.5 4.0
9 8.5 8.0 7.0 7.0 5.0 Se0 3.0 2.0 5.0 5.0 45 R
10 8.0 8.0 7.0 7.0 5.0 5.0 3.0 2.0 5.0 5.0 5.0 4.0
11 8.5 Ra0 7.0 7.0 5.0 5.0 2.0 2.0 5.0 5.0 4uR 4.5
12 8.5 8.0 8.0 7.0 5.0 5.0 3.0 3.0 5.0 5.0 5.0 LY
13 8.0 7.0 8.0 7.0 5.5 5.0 3.5 3.0 5.0 405 5.5 5.0
14 8.0 8.0 7.0 7.0 5.5 5.5 3.5 3.0 5.0 445 5.5 5.0
15 8.0 B.0 7.0 5.5 545 5.5 3.0 3.0 5.0 5.0 5.0 50
16 8.0 B.0 5.5 5.5 5.5 5.5 3.0 3.0 5.0 4.5 5.0 4
17 8.0 6.5 5.5 5.0 5.5 5.5 3.0 3.0 4.5 445 4.5 4.0
18 7.0 6.5 5.5 5.0 545 5.5 3.5 3.0 4.5 4.5 5.0 E
19 6.5 6.5 5.5 5.5 5.5 5.5 3.5 3.5 4.5 445 5.5 4.5
20 8.0 6.5 5.5 5.5 5.5 5.5 4.0 3.5 5.0 445 5.5 Se0
21 9.0 R.Q 5.5 5.5 545 5.5 4.0 4.0 5.0 4.5 a0 5.0
22 9.0 8.5 5.5 5.5 5.5 5.5 4.0 4.0 5.0 4.5 5.0 5.0
23 8.5 B.0 5.5 5.0 5.5 5.0 &40 4.0 5.0 445 S0 5.0
24 8.0 B.0 5.5 5.0 5.0 5.0 4a0 4.0 5.0 L) “a0 SeN
25 8.0 7.0 5.5 5.5 5.0 5.0 4.0 4.0 5.0 La5 5.0 LR
26 7.0 7.0 545 55 5.0 5.0 40 4.0 5.0 4.5 6.0 5.0
27 7.0 7.0 5.5 5.5 5.0 5.0 4.0 3.5 4.5 4.5 5.5 5.0
28 7.0 7.0 5.5 Se5 5.0 5.0 3.5 3.5 4.5 4.0 5.5 5.5
29 8.0 7.0 5.5 5.5 5.0 5.0 3.5 3.5 - - 5.5 Sely
3a 8.0 R.0 5.5 5.5 5.0 5.0 3.5 3.5 - - &0 LS
31 9.0 B. - - 5.0 5.0 4.0 3.5 -- - 5.5 4.5
MONTH  10.0 6.5 9.0 5.0 5.5 5.0 5.0 2.0 5.0 3.5 6.0 3.5
DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
MAX MIN MAX MIN MAX MIN MaX MIN MAX MM MAX MIN
1 5.5 5.5 8.5 6.5 12.0 9.0 11.5 11.0 14.5 13.0 12.5 13.5
2 5.5 5.0 9.5 6.5 12.0 9.0 15.0 11.5 1440 14.0 13.5 13.0
3 5.5 5.0 10.0 7.0 12.0 10.5 16.5 14,0 14.5 13.5 13.0 13.0
4 5.5 5.5 8.5 7.0 11.0 10.0 16.5 15.5 14.0 14.0 13.0 1240
5 545 5.0 8.0 7.0 13.5 9.5 1640 14.0 15.5 14.0 12.0 12.0
& 5.0 5.0 7.0 6.0 13.5 10.5 15.5 14.0 15.5 1440 12.0 11.8
7 5.0 445 8.0 6.0 13.0 10.0 16.0 14,0 15.0 14.0 11.5 1.5
8 5.0 4.5 7.0 7.0 11.0 10.0 16.5 14.5 14.0 13.5 11.5 11.0
9 5.0 4.5 7.0 6.0 11.0 9.5 16,0 14,0 14.5 12.0 1.0 0.0
10 445 4.5 6.5 6.0 9.5 A5 16.0 14.0 15.5 13.0 In.5s 10.0
11 5.0 445 8.0 6.0 9.0 BaS 16.0 14.0 16,5 14,0 1l.0 10.5
12 5.5 445 8.0 7.0 11.0 A5 16.0 14,0 16.5 14.5 0.5 10,0
13 6.0 4.5 7.0 7.0 12.0 10.0 16.0 13.5 15.0 1440 10.0 9.5
14 645 5.0 9.0 7.0 11.5 11.0 16.5 14,0 15.0 12.0 10.5 Q.5
15 6.5 5.5 1.5 8.0 11.0 9.5 17.0 *14.0 15.5 13.0 10.5 9.5
16 6.5 5.5 10.5 8.0 945 G0 1645 15.5 14.5 12.0 11.5 10.0
17 7.0 5.5 8.5 7.0 12.0 9.0 16.5 14.5 14,0 1240 11.0 1.0
18 6.5 6.5 10.0 7.0 1440 11.0 17.0 14.0 14,0 12.0 11.n 10.5
19 6.5 5.5 9.0 7.0 14.0 11.5 17.0 14.5 14.5 172.0 10,5 10.6
20 5.5 5.5 8.5 8.0 15.5 13.0 16.0 15.0 14.0 12.0 10.0 10.0
21 5.5 5.5 9.0 8.0 15.5 1445 15.0 14.5 14,5 12.0 10.0 a.c
22 5.5 545 9.0 8.5 1540 17.0 1445 14.0 15.5 13.0 9.5 95
23 5.5 5.5 9.0 8.0 1545 13.0 14.5 13.0 15.5 13,5 9.5 9.5
24 5.5 5.5 1.0 8.0 15.0 13.0 1540 13,5 15,0 14,0 9.5 A,
25 5.5 5.5 11.0 8.5 15.0 13.0 14.0 13.5 14.0 13.s 9.0 #.5
26 6.0 5.0 10.0 8.0 15.0 1440 13.5 13.0 1445 12.0 1N.5 Q.0
27 6.0 6.0 8.0 8.0 1445 13,5 13.0 12.0 13.5 12.n 10.5 10.5
28 7.0 6.0 8.5 8.0 13.5 11.5 12.0 1z.0 13,0 13.0 10.5 10.5
29 7.0 7.0 8.5 8.0 11.5 11.0 17.0 12.0 140 13,0 10,5 10,5
30 7.0 7.0 9.0 8.0 11.0 10.5 12.0 12.0 14.0 13.0 10,7 10.5
31 - - 11.5 8.0 -2 - 13.5 1 13.5 13.5 - -
MONTH 7.0 4.5 11.5 6.0 15.5 8.5 17.0 11.0 1645 12.0 13,5 8.5




LOCATION.--Lat 47°51'40", long 121°49'10", in NE4NF% sec.6, T.27 N., R.8 E., Snohomish County,
h

12138200

SNOHOMISH RIVER BASIN

Highway 2 at Sultan, and 0.1 mile upstream from mout

DRAINAGE AREA.--106 sq mi.

PER1OD OF RECORD.--Chemical analyses:

{quarterly).

SULTAN RIVER AT SULTAN, WASH.

at bridge on U.S.

Water years 1964-6B (miscellaneous), October 1968 to September 1970

RFMARKS.--Colifcrm, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control

Commission prior to July-1, and thereafter, by Washington State Department of Ecology.

available.

LOCATION.--Lat 47°34'21", long 121°41'12", SE4SE% sec.8, T.24 N., R.9 E., King County, 6.6 miles

CHEMICAL ANALYSES, WATER YEAR CCTOBER 1969 TO SEPTEMBER 1970

No discharge records

MAG- PO-
CAaL- NE- TAS- AlCa- CAR-
SILICA [ UL STuUM SNNIuM STuM BONATE BONATE SULFATE
(s102) {Cay (MG) (NA)Y Ky {HCN 3y (Cn3y (s04)
NATE MG /L) (MG/L) (MG/L) ILEYAN] MG/ L) IMG/L) (MG/L Y (MG/LY
cCT.
léass 5.6 4.n .7 1.6 o 16 n 2.6
JAN.
13444 LTRS 4.0 -3 1.1 .3 l6 ¢ 2,8
APE .
2Teee 1. 2.4 .6 .9 .2 12 0 2.6
LY
2 e 3.6 3.4 .8 1.1 2 14 0 2.2
01s-
SOLVEN NON- SPECI-
soLns CAR- FIl
CHL= FLUO- (REST-  HARD- BRCNATE  CONO-
RINF RINE NITRATE DHE AT NESS HARD - UCTANCE
(38} (F) (N33 122 €y (CA,MG) NFSS (MICRO-
NATF (M5/010 G/ (M5/0) MG/ (mG/LE (MG/LY - MHOSY
act,
léaas 1.2 o1 .5 23 13 4 35
JAN.
13, o7 .1 ot 17 14 1 35
ap2,
CTeve I .1 .3 22 11 1 28
JuLy
27 .7 .1 .? 17 12 3¢
coL I~
coLne FNRM TCTAL
(PLAT- TEM~ DRSS tcnt- CHRC~
P INUM- PERA- SCOLVFN ONIES MIUw CNPPEFR TINC
CrRALT TURE OXYGEN PER ey [ }) (IN)
RELES {HURETS} UNETSY  (DEG C) {MG/LY 100 ML) st {us sy (UGrLr
ner,
1éuee 7.1 n Tea 1.2 220 - - -
AN,
1iess 7.3 5 b5 12.7 86 ~ c 2
apE,
PEIN 7.2 5 5.9 12.5 az - - -
JuLy
2 7.1 5 12,1 1.4 24 -— - -
12142295 HANCOCK LAKE NLAR SNOQUALMIF, WASH.

DRAINAGE AREA.--7.67 sq mi.

PERIOD OF RFCORD.--Chemical analyses:

REMARKS.--Descriptive location given above is for lake outlet.

CHEMICAL ANALYSES,

DEPTH CAL-
BELOW  SILICA  CIUM
SURFACE  (5102) (CA)
DATE (FEET)  TMG/L)  {MG/L)
SEP 1969
e 1 - -
MAR 1970
10... 15 3.9 z.0
JUN
26... 32 - -
TOTAL ORTHO
NITRO- PHOS-
GEN  NITRATE  PHATE
(N () (”)
DATE (MG/L)  (MG/L)  (MG/L)
SEP 1969
18... .18 .0z .02
MAR 1970
10... .27 .08 .01
JUN
2600 1.8 .08 .00

MAG-
NE-
SIUM
{MG)
(MG/L)

{MG/LY

<04
.01

.00

September 1969 to September 1970.

Water samples taken elsewhere within lake body.

SEPTEMBER 1969 TO SEPTEMBER 1970

SODIUM
(NAY
(MG/L)

DIS-
SOLVED
SOLIDS
(RESI-
DUE AT
180 C}
(MG/L)

HARD-

NESS
(CA,MG}

(MG/LY

BICAR-

BONATE BONATE

(HCE3) tcoz)
(MG/L) (MG/L)

NON-

CAR-
BONATE
HARD-
NESS
(MG/L)

17

CAR-
SULFATE
(s04)
{MG/LY
0 .0
SPE-
CIFIC
CON-
DUCT-
ANCE
{MICRO- PH
MHOS) (UNITS)
17 6.4

CHLO- FLUO~
RIDE RIDE
(cLy (F}

{MG/L) {(MG/L)

COLOR
(PLAT-
INUM-
COBALT
UNITS)

20
10

20

83

east of Snoqualmie.



84 SNOHOMISH RIVER BASIN
12144400 SNOQUALMIE RIVER AT SNOOUALMIF, WASH.

LOCATION.--Lat 47°31'40", long 121°48'40", on east line of NW% sec.3l, T.24 N., R.8 F., King Countvy, at 7th Avenue
bridge in Meadowbrook, 1 mile east of Snoqualmie and at nile 42.3.

DRAINAGE AREA.--375 sq mi.

PERIOD OF RECORD.--Chemical analyses: Water vears 19508-68 (miscellaneous), October 1968 to September 1970 (quarterly)
(discontinued

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Contral
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAG=- PO~
CAL- NE- TAS~ BICAR~ CAR-
SELICA Cium SIUM SNDTUM STuM BONATE  BONATE SULFATE
ts1a2) [e.3] {MG) thNay LK) (HC3Y) tcn3y (sn4)
O0ATE {MG/L) {MG/L) MG L) (MG/L) {MG/L) (MG/L) MG/ MG/ L)
DEC.
10eee 7.6 5.0 .3 1.8 .5 23 ¢ 3.0
VAR,
17e.. 6.0 4l o7 1.3 ) 1€ o 2.6
JUNE
0% 4.1 2.4 s .3 .3 17 © <8
SEPT.
ne... 5.0 3.1 .5 1.3 .4 12 ° 2.2
DesS-
SOLVED NON- SPECT-
SGLINS caR- FIC
CHLM= FLUO- (RESI=  HARD- BONATF  CONR-
RIDE 2IDE NITRATE  QUS AT  NESS HARD-  UCTANCE
tcuy (F) (ND=3) 1RC C) {CA,MG)  NESS (MICRO-
M6/ (MG/L) (MG/L)Y (MG/L) {96/ (MG/L) MHOS)
9 o1 R 3z 1c 2] 43
.7 -1 .7 2¢ 13 o 16
o7 .1 .5 13 R o 21
.8 .c WA 22 16 r 29
cnLt-
COLOR FNRM TETAL
(PLAT~ TEM- 0fs- (rog- CHRO-
PH INUM- PERA~ SOLVED ONTES MIUM CNPpPFR 7INC
CARALT TURE NXYGEN PER [ {(c Ny
DaTE (UNITSH UNITS) (DEG C) (MG/LY 197 ML) {uGsL) fuG /L) (6700
CEC,
10.a. 7.1 [} 47 12.3 770 2 2 bl
MAR,
10,40 6.9 [ 7.0 12,2 750 -- -- --
JUNE
09... 6.8 5 10.1 1l.4 TA5 -- - --
SEPT.

G900 6.9 5 13.7 10.8 144C - - -




LOCATION.--Lat 47°38

12148500

'15", long 121°54"

SNOHOMISH RIVER BASIN

TOLT RIVER NEAR CARNATION, WASH.

85

§5'", an SW4YNE4% sec,2l, T.25 N,, R.7 k., king County, at bridge on State High-
way 203, 0.3 mile south of Carnation, 8.1 miles downstream from gaging station, and at mile 0.6.

DRAINAGE AREA,.--81,4 sq m1 (at gaging station).

PERIOD OF RECORD,--Chemical analyses:
October 1968 to September 1070 (quarterly) (discontinued),

REMARKS.-~Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prier to July 1, and thereafter, by Washington State Department of Ecology.

I ATE

0EC
10...
HAR .
10...
JHINE
09,44
SEPT.
AT

CHEMICAL ANALYSES,

VEAN
nis- SiLica
CHAPGE 151021
(CFS) B/
340 7.3
296 7.7
3RY 6.1
257 6.3
CHLI= F
Q1nF 3
(e
DATE 15/0) !
1.1
.7
.5
.3
LR
(PLAT-
TNM—
CrRaLY
DATE UNITS)Y
IEC,
17ees 5
MAP .
17, n
JUNE
"Yaae 5
SERT,
na 3

July 1960 to October 1961 (monthly), Water years 1966-6& (miscellaneous),

WATER YEAR OCTUBER 1969 TU SEPTEMBER 1970

MAG- pn-
CAL- NE- TAS- BICAK- ChR-
ClilM STum sooIuw STUM RONATE  BONATE  SUL
(ra) (MG) 1MA) (%) (HCO3) (co3)y (s
(MG /L0 (*6/L1) (MG/L) (MG/L) (MG/L)  (MG/L) 2
5.6 1.2 1.6 .3 22
5.5 1.2 1.6 .3 22
4.9 1.1 1.5 .? 20
5.4 1.2 1.7 i 21
DIS-
SrLYInD [N SPECT-
soL1ns CAR- FIC

Lyc- (REST-  HARD- BONATE  CONP-

1PE NITOATE  NUE AT NESS HARO-  UCTANCF PH

tey [ENeES] 187 ) (CALMG) NESS (MICRO-

VG/LY 1¥6/L) MG/ (MG/L) {MG/L} MHDS) (UNTTS)
.1 .7 ea 12 t 4a 7.2
.2 .8 34 1s 1 49 1.2
.1 .5 2R 17 c 43 7.1
.1 .9 34 19 2 48 7.0

ceLi-
FORM TATAL
TEM- s (cn- CHRO=~
PERA- SNLVED ANIFS nIyv CCPPER ZINC
TURE OXYGEN pFR [{aLy] wuy o
(DEG C) (MG7LY 10N ML) (J6/L) we/L) {UG/1})
5.0 13.5 4 " c
8.4 1241 72 -- -
11.4 1142 17¢ - -
146 11,7 1ar -- --

FATE
D4y
G/



46 SNOHOMISH RIVER BASIN

12155500 SNOHOMISH RIVER AT SNOHOMISH, WASH.,

LOCATION,--Lat 47°54'40", long 122°05'50", in NE4SEk% sec.l3, T,28 N., R.S5 E., Snohomish County, at discontinued
gaging station at bridge on State Highway 9 in Snohomish, 0,7 mile downstream from Pilchuck River, and at

mile 12.7.

DRAINAGE AREA.--1,714 sq m2.

PERIOD OF RECORD.--Chemical analyses: July 1859 to September 1970,

Water temperatures: July 1959 to September 1961,

REMARKS.--Col1form, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control

Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

available.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
MAG- PO-
cAL- NF- TAS- AalcAR~ CAR- CHLO=
SILICcA cium StuM S00t1um STuM 30NATE BONATE  SULFATE RIDE
isto2y (cay (MG) (Nay (K} (HCN3)y (cn3y (504} ICLY
DATE (MG/L} M6/} {MG/L) (MG/L) (MG/LY (MG/LY (MG/L) (MG/LY (MG/L)
0T,
léees 6e3 4.3 1.7 1.5 s 18 2 2.4 1.2
NOV.
1leea 6.7 48 1.1 1.8 5 27 0 3.0 lea
DEC.
€9 7.3 e 1.3 2.3 .3 22 2 3.6 1.5
JaN.
12,40 8.1 5.9 1.4 2.4 6 25 bl 3.6 1.7
FER.
094 645 4ad 1.2 1.7 .5 18 2 3,2 1.1
MAR ¢
104a. 6.2 4.2 1.7 1.6 6 13 4 2.8 .8
APR.
N6aes 5.2 3.2 W7 loa .5 13 G 2.2 3
May
1lees 6.9 7.0 1.4 1.5 R 27 n 4.6 oA
JUNF
[of- PR 4,1 2.5 5 1.1 .o 12 bl ot .6
JuLy
2le.s 5.5 4.5 .9 1.8 6 20 0 2.0 o R
AUG,
10440 6e2 S5e6 1.2 2.2 ] 25 ¢ 2.2 1.5
SEPT.
08 4o 3.2 o7 1.5 .4 13 ° 1.6 1.0
NON- SPECT- coLI-
CAR- FlC COLCR FARM TovaL
HARD= BONATE CONC=- (PLAT- TEM- DIsS=- oL~ CHPO=-
NESS HaRD- UC TANCE PH TNUM= PERA- SDLVED CNIES MiuM
(Ca,MG) NESS (MICRO~ coRaLT TURE OXYGEN PER (cry
DATE (MG/LY (MG/L) MHOSY TURITSY UNITS)Y iDEG C) {MG/LY 104 ML) tus /L
0CT.
laeas 15 2 4N T0 C 3.2 1Cel 31ar -
NOV o
1l.ce 17 o 46 7.2 5 3.6 1c.8 4307 -
DEC,
N9 4e 19 1 51 7.3 s 5.1 1.6 3nern o
JAN.
1240 21 2 57 7.0 1 3.8 12.3 e -
FEB.
03e. 15 Al 45 €.9 1c 643 12,0 136C -
MAP
1044 15 2 w1 7.7 = 5e2 1245 4R -
APR.
O0bsus 11 1 32 €S 10 6.8 11.9 gl -
MaY
1l.as 24 2 57 T4 5 9.5 1.7 26r -
JUNE
0%... 8 n 232 6.9 5 11.5 11.1 215 --
JULY
2laase 15 a 42 7.C C 17.6 9.2 1400 -
AUG.
10.as 14 3 52 7.1 5 17.7 Q.1 1600 -
SEPT.
08cas 11 1 31 6.9 1n 13.6 1C.2 2100 -

Y

No discharge records

01s-
SOLVED
soLIDS
FLUD- (RESI=
RIDE NITRATE DUE AT
(F} (NO3} 180 C}

IMG/L) (MG/L ) (MG/LY

o1 .8 24
o1 2.7 36
.1 1.0 38
o1 1.6 29
.1 1.1 29
ol 1.2 32
0 9 24
W1 3 42
.1 .3 15
.1 b 24
.1 .0 32
o1 .8 20
COPPER ZINC

(cus (2N

UG/ (uG/Ly




12167000

ST1LLAGUAM1SH R1VER BASIN

NORTH FORK STILLAGUAMISH RIVER NEAR ARLINGTON, WASH,

87

LOCATION,--Lat 48°16'05", long 122°00'45", in NE%NE% sec.15, T.32 N., R.6 E., Snchomish County, at bridge on State

Highway 530, 3.0 miles upstream from gaging station, 6.7

DRAINAGE AREA,--~262 sq mi (at gaging station),

PER10OD OF RECORD.--Chemical analyses:

(quarterly).

miles northeast of Arlington, and at mile 9,5.

Water years 1962-69 (miscellaneous), October 1968 to September 1970

REMARKS,--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR OCTUBER 1969 TO SEPTEMBER 1970

MAG~ PO~
VEAN CAL~ NE- TAS- RICAR- CAR-
nIs- SILICA CIuM STUM SO01UM STuM RONATE BONATF  SULFATE
CHARGE (s102) (ca) (MG) (NAY (K} (HCO3) (co3) (504)
(CFS) (MG/LY (MG/LY (MG/L) {(MG/L) (MG/L) {MG/L) {MG/LY (MG /LY
BAG 8.7 B.7 2.2 2.0 -6 37 o 3.4
1060 6.8 6 1.9 1.7 6 29 0 3.2
1010 5.7 5.5 1.5 l.6 «5 25 [l 2.0
785 6.9 6.2 2.3 2.0 5 29 0 244
nIs-
SOLVED NON- SPECI-
soLIns CAR~ FIC
CHLO- FLuC- {RESI~ HARC~ BONATE COND-
& INE RIDE NITRATF JUF AT NESS HARD~ UCTANCE PH
[{on} (F) {NOAY 197 Cy  (CAMG) NESS {MICRO~
NATH s /0 (MG/LY (MG /LY MG/ {MG/LY (MG/L) MHOS ) (UNITS)
DEC,
1% .9 .1 1.2 43 31 Q 73 Tt
MAR,
1., .9 .1 L 4J 26 0 58 7.2
Jure
NG .9 o1 ol 37 2c bl 49 T.2
SEeT,
C8eau 1.2 .1 1.3 42 25 1 59 7.5
coLi-
coLCR FORM TOTAL
(PLAT~ TEM- nIs~ {coL- CHRO-
JRUVLS PERA- SOLVED INIES MIUM CgoPPEP ZINC
COBALT TURE OXYGFN PER (cey (cul (ZN)
UMITS) (DEG C} (MG/L) 10D MLy (UG/L) (uG/sLy ws/7Ly
S 4.2 12.5 12 e o 0
- 6.3 13,1 3 - - -
5 11.5 1.6 127 - == -
1" 11.% 11,5 459 - - -




STILLAGUAMISH RIVER BASIN

12167700 STILLAGUAMISH RIVER NEAR SILVANA, WASH.

LOCATION.--Lat 48°11°50", long 122°12'30", in SW%SC% sec.6, T.31 N., R.5 E., Snohomish County, at bridge on U.S.
Highway 99 and Interstate 5, 1.5 miles east of Silvana, 6.7 miles downstream from confluence of the North and
South Forks, and at mile 11.1.

DRAINAGE AREA.--557 sq mi.

PERIOD OF RECORD.--Chemical analyses:

July 1859 to September 1970.

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

available.
SILICA
1s102)
DATE (MG/LY
OCT.
T4eyss 6.8
NOV.
1leas 6.8
DEC.
09 7.5
JAN,
12440 B.1
FEBe
0%4na 545
MAR .
1004 646
APR o
[T 3.6
MAY
1l... 6.8
JUNE
CBens 4.8
JuLy
2l 7.7
AUG.
10see 7.3
SEPT.
BLEP 543
HARD=-
NESS
(CA,MG)
DATE (%G/L)
NCTe
14000 23
NOv.
11... 24
DEC.
LN 26
JAN.
12... 27
FEB.
09,40 18
MAR.
0. 22
APR.
[ LTI 11
MaY
1l... 28
JUNE
0R, . 18
JuLy
2leae 3n
AUG,
10... 3
SEPTa

C8use 17

CaL-
CIuM
cay
(MG/L)
6.2
A3
6.8
7.0

4.6

NON-

CAR-
BONATE
HARD-
NESS
(MG/L)

MAG-
ME=-

SIum
(MG)

MG/ L)

1.7

SPECI-
FIC
COND-
UCTANCE
IMICRO-
MHIS )

65
69

45

CHEMICAL ANALYSES,

S0DIUM
iNAY
(¥G/LY

PH

(UNITS}

PO-
TAS-
SIUM
(K)

(MG/L)

cagLee
1PLAT-
INUM=
COBALT
UNTTS)

20

BICAR-
BONATE
(HCO3)
™MG/L)
27
28
31
31
20

TEM—
PERA-
TURE
{DEG C)

CAR~
BONATE  SULFATE
1€03) 15041
(MG/L) (MG/L)
[+] 3.0
o ?.8
0 3.6
0 3.9
a 3.2
a 3.0
0 1.6
bl 4.6
o 2.0
[+ 3.4
° 3.2
2 2.8
coLi-
FORM
BIs- (Cot-
SALVED ONIFS
DXYGEN PER
(MG/L) 170 ML)
11.2 3ne
11.0 557
11.7 1ce
12.¢ 145
12.7 20%°
12.7 318
12,2 15Cr
11.8 ke
11.9 107
.1 160
9.7 82
10,2 52¢

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

CHLO-
RINE
fcL)
(G /L)

TOTAL
CHRO-
MUM
(CR)
(UG/L)

No discharge records

FLUO-
RIDE NITRATE
(F) (ND3}
(MG/L)  (MG/L)
.1 .7
.1 .9
.1 o4
.1 14
.1 .9
.1 1.0
+1 .1
.1 2.8
B s
.1 .3
It .2
.r 1.2
CCppER ZINC
tcu) (zN)

(uG/L) (uGsL)

DIS-
SOLVED
SOLIDS
(RES -
DUE AT
180 C)
(MG/LY

36
44
46
34
29

38

30
“5

45



12168500

STILLAGUAMISH RIVER BASIN

PILCHUCK CREEK NEAR BRYANT, WASH,

89

LOCATION,~-Lat 48°15'58", long 122°09'46", in NE%NE% sec,16, T.32 N,, R.S E., Snohomish County, temperature recorder
500 ft upstream from bridge on State Highway 534, 1.8 miles north of Bryant,

at gaging station on right bank,
and at mile 6.4,

DRAINAGE AREA.-~52.0 sq mi.

PERIOD OF RECORD,--Water temperatures:

EXTREMES.--1969-70:
Water temperatures:

Period of record:
Water temperatures:

REMARKS.«~Recorder not operating Apr. 20-24, no range in temperature obtained.

OCTOBER
MaX MIN
12.0 11.5
11.5 11.0
11.0 11.0
11.0 10.5
11.0 10.5
11.0 10,5
11.0 11.0
11.0 11.0
11.0 1n.5
10.5 10.5
10.5 9.5
a,.5 9.0
9.0 f.5
8.5 7.0
A.5 7.0
8.5 A0
#45 R.0
8.0 70
7.0 L1
8.5 7.0
9.0 RS
9.0 a0
Q.5 G.n
3.0 .5
A5 7.0
.5 70
9.0 Ha5
8.5 NG
8.5 A.0
G.0 A5
Y.5 9,0
12,0 6.5
APRIL
MAX MIN
b5 6.0
6.5 5.5
6.0 5.5
~el bal)
6.0 Aol

Maximum, 22.0°C July 15, 18; minimum, 1.0°C Jan. 7.

March 1952 to August 1968, March 1969 to September 1970,

Maximum, 28,0°C July 28, 1958; minimum, 1.0°C on many days during winter periods,

TEMPERATURE
NDVEMBER
MAX MIN
9.5 9.0
9.0 Re5
9.5 9.0
9.5 Bs5
8.5 Be5
8.5 8.0
a.5 8.0
B.5 B.0
8.0 7.0
B.0 LYl
Aa0r Bo0
8.5 A.0
B.5 7.0
7.0 Telr
8.0 7.0
7.0 6.0
6.0 6.0
5.5 6.0
6.5 6.5
6.5 R
b.5 b5
645 Balh
A5 6.0
6.0 6an
6.0 6.0
6.0 5.0
5.0 4ah
4.5 )
4.5 4.5
4.5 4.0
9.5 4.0
May
MaX MIN
8.5 fon
9.0 6.5
9.5 7.0
10.0 R.5
10.0 9.0
9.5 .5
9.5 R.5
9.0 B.n
R0 7.0
T.0 7.0
8.5 7.0
8.5 7.0
9.0 7.0
GeS 8.0
1.5 9.0
13,0 11.0
1145 1l.0
11.5 1040
11.0 10,0
11.0 1.0
10,5
11.0
1.0
11.0
13.5
1700
1.0
10.5
11.0
10.5
11.0

15.5 6.0

(°C) OF WATER,

WATER YEAR OUCTOBER 1969 TO SEPTEMBER 197¢

DECEMBER
MA X MIN
4.0 3.5
440 3.5
4.0 3.5
5.0 4e0
S0 4.0
5.0 445
45 4.0
5.0 4eS
5.0 5.0
5.0 4ab
5.0 45
S5eft 5.0
5.5 5.0
5.5 545
f.8 45
4aS te5
5.0 445
S0 5.0
5.0 L)
S5 5.0
5.5 50
5.5 5.0
S5 5.0
5.0 4a5
5.0 4 h
45 445
4o 445
4.5 440
5.0 4aF
5.0 4.5
5.0 4.0
5.5 3.5
JUNE
MA X Myt
18,0 13.5
20.0 16,6
19.5 1f.0
18.5 16.5
19.0 145
19.5 l16.0
1R.5 16.5
16.5 14.5
155 14.0
14,6 12,0
17.0 12.0
15.0 11.0
160 12.0
1545 15.0
15.0 13.5
12.5 13,0
16,0 12.0
1Re5 1445
19.10 15.5
zn.n 16,5
20,5 18.0
20.0 16.5
19.5 16,0
1R.S 16.5
19.0 16.0
19.0 1RO
IR 16.0
16.0 4.0
1445 13.5
4.5 13.6
20.5 11.0

JANUARY
MAX MIN
4.0 3.5
3.5 3.5
2,5 3.0
3.0 2.0
2.0 1.5
1.5 1.5
1.5 1.0
2.0 1.5
3.0 2.0
2.0 1.5
2.0 1.5
3.5 240
3.5 3,5
3.5 3.5
3.5 3.0
3.0 3.0
3.5 3.0
3.5 3.5
440 3.5
4.5 40
4aS 445
5.0 445
5.0 5.0
5.0 5.0
5.0 5.0
5.0 5.0
5.0 4.0
445 4.0
4.0 4.0
4.5 4.0
4.5 4.5
5.0 1.0

JULY
MAX MIN
1445 14,0
19.0 14.5
20.5 18.0
20.5 19,0
20.0 18.0
20.5 17.0
20.5 17.0
21.0 16.5
20,5 16.0
20.0 15.5
20,0 15.5
20,0 15.0
20.0 14,5
20,5 14,5
22.0 15.5
21.0 17.0
20.5 1645
27.0 16,0
21.5 16.5
20.5 18.0
18.5 16.5
1B.0 16.0
16.5 14.5
18.5 15.0
17.0 15.0
15.5 14.0
14,0 13.0
1445 13.0
14.5 14,0
1445 13.5
16.5 13.0
22.0 13.0

FEBRUARY

MAX MIN
4.5

4.5

445

4.0

4.0

4.0

4a5

4.5

4e5

4.0

b5

5.0

540

5.0

5.5

5.5

5.5

el

5.0

5.0

S5en

5.0

5.0

5.0

4v5

4.5

4.5

4.0

5.5 4.0

AUGUST

MAX MIN
16.5 14.0
16.5 15.0
16.5 14.5
1heD 15.5
1R.0 15.5
18.0 16.0
1R.0 16,5
16.5 15.5
17.0 15.0
18.0 15.5
1R.0 16,0
18.5 16.5
18.5 17.0
18.0 15.5
19.0 16,0
18.5 17.0
180 16,0
18,0 14,5
1R.5 14.5
18.0 15.5
18.5 14.5
16.0 15.5
19.0 16.0
17.0 16.5
17.0 16.5
18.0 15.5
1640 14.0
15.0 14.5
16.0 13.0
16.5 13.5
16.0 14.5
19.0 13.0

MARCH
MAX MIN
4.0 3.0
3.5 3.0
4.5 3.5
5.0 4.5
4.5 3.5
5.5 4.5
5.5 5.0
5.0 4.5
5.0 4.5
5.0 450
5.0 L)
5.5 5.0
6.0 5.5
6.0 6.0
6.0 5.5
5.5 5.5
5.5 5.5
5.5 45
5.5 b4eb
6.0 5.5
6.0 6.0
.0 5.5
5.5 5.5
6.0 S\ 0
8.5 5.0
3 5.5
6.0 5.5
645 5.5
6.5 6.0
6.5 5.5
6.5 5.5
645 3.0
SETTEMBER
MAX MIN
15.5 15.5
15.5 14,5
1445 13.5
13.5 11.5
172.0 1.5
11e5 11.5
11.5 11.5
11.5 11.5
11.5 11.0
12.0 .o
12,0 11.5
12.0 11.0
11.5 10.0
12.0 10.5
12.0 11.0
13.0 11.5
13.0 12.0
12.0 12.0
12.0 11.0
11.0 11.0
11.0 11,0
11.n 11,0
11.0 10.5
10.5 10.0
10.5 10.0
11.0 10.0
1.5 it.o
13.0 11.5
13.5 12.0
13.0 12.0
15.5 10.0



50 SKAGIT RIVER BASIN
12179000 SKAGIT RIVER ABOVE ALMA CREEK, NEAR MARBLEMOUNT, WASH.
LOCATION.--Lat 48°36'27", long 121°21'37", in SW4%NE% sec.15, T.36 N., R.11 E., Skagit County, Ross Lake National
Recreation Area, temperature recorder at gaging station on right bank, 0.6 mile upstream from Alma Creek,
6.8 miles north of Marblemount, and at mile 85.8.

DRAINAGE AREA.--1,274 sq mi, of which 400 sq mi is in Canada.

PERICD OF RECORD.--Chemical analyses: July 1959 to July 1960.
Water temperatures: January 1953 to September 1970.

EXTREMES.--1969-70: .
Water temperatures: Maximum, 13.5°C July 31; minimum, 4.5°C on many days during January to April.

Period of record:
Water temperatures: Maximum, 13.5°C July 30, 1961, Sept. 5, 1966, July 31, 1970; minimum, 1.5°C Mar. 1, 1956.

REMARKS. --Recorder removed for repair Feb. 27 to Mar. 28, no range 1n temperature obtailned.

TEMPERATURE {(°C) OF WATER, WATER YEAR OCTOBER 1969 TQ SEPTEMBER 1970

Day OCTOBER HOVEMBER DECEMBER JANUARY FELRUAFY FARCI,
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 10.0 10.0 9.0 9.0 8.0 8.0 5.5 5.5 445 445 - -
2 10.0 9.5 9.0 9.0 8.0 8.0 5.5 5.5 4.5 4.5 - .
3 10.0 9.5 9.0 9.0 8.0 8.0 5.5 5.5 45 4.5 - -
4 9.5 9.5 9.0 9.0 8.0 8.0 5.5 545 445 4.5 - -—
5 10.0 a.s 9.0 9.0 8.0 a.0 5.5 5.5 4.5 4.5 - e
6 10.0 9.5 9.0 9.0 8.0 8.0 5.5 5.5 4.5 4.5 - -~
7 9.5 9.5 9.0 9.0 8.0 B.0 5.5 5.0 4.5 445 - -
8 9.5 3.5 9.0 9.0 8.0 o0 5.0 Se0 4.5 4e5 - -
9 9.5 9.5 9.0 9.0 8.0 7.0 5.0 5.0 445 4.5 - -
10 9.5 9.5 9.0 9.0 Te0 T.0 5.0 5.0 445 4.5 - -
11 945 9.5 9.0 9.0 7.0 7.0 5.0 5.0 465 445 -~ -
12 9.5 9.5 9.0 9.0 7.0 7.0 5.0 5.0 4.5 405 -~ -
13 9.5 9.0 9.0 9.0 7.0 7.0 5.0 5.0 5.0 4.5 - -
14 9.5 9.0 9.0 8.5 7.0 6.5 5.0 5.0 5.0 5.0 - -
15 9.5 9.0 9.0 8.5 6.5 645 5.0 5.0 5.0 4.5 - -
16 9.0 9.0 8.5 8.5 6.5 6.5 5.0 5.0 4.5 - -
17 9.0 9.0 8.5 8.5 6.5 645 5.0 5.0 445 - -
18 9.0 9.0 9.0 8.5 65 65 540 5.0 4.5 -— -
19 9.0 9.0 9.0 9.0 6.5 645 5.0 5.0 4.5 - -
20 9.0 Q.0 9.0 9.0 6.5 6.5 5.0 5.0 445 - -
21 9.0 9.0 9.0 Ba5 6.5 6.5 5.0 5.0 4.5 - -
22 9.0 9.0 8.5 8.5 6.5 6.5 5.0 540 445 - -
23 9.0 9.0 8.5 8.5 6.5 6.0 6.0 5.0 4.5 - -
24 9.0 9.0 8.5 8.5 6.0 6.0 5.0 5.0 4.5 - -
25 9.0 8.5 8.5 8.5 6.0 5e5 5.0 445 4.5 - -
26 9.0 8.5 8.5 8.5 5.5 5.5 445 45 4.5 - --
27 9.0 8.5 B.5 B.S 5.5 5.5 445 4.5 d - -
28 9.0 9.0 8.5 B.5 5.5 545 4e5 45 - - - -
29 9.0 9.0 8.5 8.0 5.5 5.5 4.5 4.5 -- -- 5.0 [.0
30 9.0 9.0 8,0 8.0 5.5 5.5 4.5 4.5 - 5.0 4.5
31 9.0 9.0 - - 5.5 545 445 445 - - 4.5 445
MONTH 10.0 8.5 9.0 8.0 8.0 5.5 5.5 4.5 5.0 4.5 -— -
DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 445 4.5 8.0 645 10.0 a.0 10.0 9.5 12.0 11.0 11.5 11.5
2 4.5 4.5 9.0 6e5 9.5 8.0 1045 9.5 11.5 11.5 11.5 11.5
3 445 445 9.0 6.5 9.5 8.5 110 10.0 12,0 11.5 11.5 11.5
4 4.5 4.5 8.5 645 9.5 B.D 11.5 10.0 13.0 11.5 11.5 11.5
5 4.5 4.5 8.0 6.5 9.5 8.0 11.0 10.0 12.0 11.5 1l.5 11.5
& 4.5 4.5 7.0 6.5 10.5 9.0 11.0 11.0 17.0 12.0 11.% 11.7
7 4.5 445 8.0 6.5 10.5 9.0 11.0 10.5 12.0 12.0 11.5 11.0
8 4.5 4.5 7.0 6.5 10.0 Q.0 11.5 11.0 12.0 11,5 11.5 11.5
9 445 445 8.0 645 9.5 9.0 11.5 11.0 12.0 11.5 12.0 11.0
10 4.5 4.5 8.0 6.5 10.0 9.0 11.5 1.0 13.0 11.5 11.5 11.0
11 4.5 4.5 8.0 6.5 10.0 9.0 115 11.0 13.0 11.5 11.5 1.0
12 4.5 445 7.0 6.5 11.0 9.0 170 11.0 12.0 11.5 12.0 11.0
13 445 445 8.0 645 10.5 9.5 11.5 11.5 12,0 11.5 11.5 10.5
14 6.0 4.5 8.0 7.0 10.0 9.5 11.5 1l.0 12.0 11.5 11.5 11.0
1s 5.0 5.0 9.5 7.0 3.5 3.0 12.0 11.0 12.0 11.5 11.5 11.0
16 5.5 5.0 9.5 7.0 9.5 9.0 11.5 11.0 13.0 11.5 11.0 11.0
17 5.5 5.0 8.5 645 11.0 9.0 115 11.0 13.0 11.5 1.0 1.0
18 5.5 5.0 8.5 645 11.0 9.5 12.0 11.5 13.0 11.5 11.0 11.0
19 5.5 5.5 9.0 65 11.0 9.5 12.0 11.5 12,0 11.5 11.0 10.%
20 5.5 5.5 B.0 7.0 11.5 10.0 12.0 12.0 13.0 11.5 11.0 10,8
21 6.0 5.5 9.0 7.0 11.0 10.5 12.0 11.5 13.0 12.0 11.0 1.0
22 6.0 545 B.0 7.0 11.0 10.0 172.0 11.5 13.0 12.0 11.n 9.5
23 625 545 9.5 T.0 11.0 10,0 11.5 11.0 13.0 11.5 9.5 Q,0
24 6.0 5.5 10.0 7.0 11.0 10.5 11.5 11.0 12.0 1.5 9.5 9.0
25 640 5.5 9.0 7.0 11.0 10.5 11.5 11.5 12.0 12.0 9.5 9.0
26 645 o5 8.5 8.0 10.5 10.5 11.5 11.0 12.0 12.0 10.0 G
27 6.5 6.0 8.0 7.0 10.5 0.0 11.0 11.0 1240 1240 0.5 9.5
28 8.0 6.0 8.5 7.0 1045 10.0 11.5 11.0 12.0 11.5 10.0 Q.5
29 6.5 6.0 8.0 8.0 11.0 10.0 11.5 11.5 11.5 11.5 10.0 .5
30 7.0 6.0 10.0 8.0 10.0 10.0 11.5 11.5 12.0 11.5 in.0 10.0
31 - - 10.0 8.0 - - 13.5 11.0 11.5 11.5 - --
MONTH 8.0 4.5 10.0 6.5 11.0 8.0 13.5 9.5 13.0 11.0 12.0 9.0



SKAGIT RIVER BASIN 91
12181000 SKAGIT RIVER AT MARBLEMOUNT, WASH.

LOCATION.--Lat 48°31'35", long 121°25'40", on north line of NW% sec.18, T.35 N., R.10 E., Skagit County, at Cascade
Road bridge in Marblemount, 0.1 mile upstream from Cascade River, and at mile 78.2.

DRAINAGE AREA.--1,381 sq mi.

PERIOD OF RECORD.--Chemical analyses: Water years 1960-68 (miscellaneous), October 1968 to September 1970 (quarterly)
{discontinued).

REMARKS. --Coliform, dissclved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology. Prior to October 1961
published as station numbher 12179000,

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

vAG- PO~
CaL- NE- TAS- AICAR- CAR-
SILICA crym STuM SEN UM STUM BONATE  BONATE SULFATE
(s102) (ca) (4G) (NB) 13) (HCO3)  (CD3) (504)
NaTF (MG/L)  UMG/L)  IMG/L)  {MG/L)  {MG/L)  (MG/L)  (MG/L)  (MG/L
CFC.
1. 5.3 8.3 1.1 .6 .5 30 ¢ 4.2
vAS,
[ 5.3 3.3 1.3 1.2 .6 32 ¢ 4.8
JUNE
S 3.4 3.8 .6 .6 .5 15 [ 1.6
SEPT.
TP (3! 6.4 .9 .9 .4 24 ) 3.2
niIs-
SOLVED ACN- SPECT~
SOLIDS CaR- FIC
CHLC- FLyC- (RES1-  HARD- BONATE  COND-
RINE RIDE NITRATE ~ OUE AT NESS HARD-  UCTANCE
teL) tF) (NN3) 182 C) (CA,MG)  NESS (MICRO~
DATF WMG/LY  ING/L)  IMG/L) (MG/ZL)  (¥G/L)  {MG/L)  “HOS)
JFC.
L 7 o1 2 40 27 2 &0
wAR
17, .2 B .4 3R 29 2 65
JUNE
09 .. P .1 .4 21 12 ) 29
SEPT.
LT .2 .r .2 31 20 0 46
L=
coLor FOR® T0TAL
(PLAT-  TEM- o1s= (coL- CHRC-
PH INUM= PERA- SOLVED  ONIES MlyM CCPPFR ZINC
CORALT  TURE OXYGEN PER (CRI cy tIN)
DATE  (UNITS)  UNITS) (DEG C)  IMG/L) 100 ML)  {UG/L)  (US/LI  (UG/L
DEr.
1r... T s 7.1 11.5 EL) 5 4 o
wars,
17 7.3 - 5.7 13.2 49 -- - -
JUNE
TR T.? 5 B.9 11.7 112 - - --
SFEPT,



82 SKAGIT RIVFR RASIN
12182500 CASCADE RIVFR AT MARBLEMOUNT, WASH.

LOCATION.--Lat 48°31'26", long 121°22'58", in N% sec.lé, T.35 N., R.11 E., Skagit Countv, temperature recorder at
gaging station on right bank; 1.1 miles downstream from Boulder Creek, 2.2 miles east of Marblemount, and at
mile 2.9.

DRAINAGE AREA.--168 sq mi.

PERIOD OF RECORD.--Water temperatures: May 1952 to September 1964, October 1965 to September 1970.

EXTREMES.--1969-70:

Water temperatures: Maximum, 15.0°C Aug. 4; minimum, 3.5°C on several days 1in January and March but may have
been lower during missing record period.
Period of record:
Water temperatures (1952-63, 1965-70): Maximum, 15.0°C Aug. 4, 1970, minimum, freezing point Feb. 1, 2, 18, 1956,
Nov. 16, 1959, Jan. 19, 1960, Jan. 5, 1966, Jan. 23 to Feb. 1, 1969.
REMARKS. --Recorder not operating Dec. 6 to Jan. 14, no range in temperature obtained.
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH

MaX MIN MAX MIN MaX MIN Max MIN MAX MM wAX MIN

1 8.5 845 6.5 6.5 445 445 -— - 4,0 4.0 3.5
2 8.5 8.0 6.5 6.5 4.5 4.0 - - 4.5 4.0 3.5
3 8.0 7.0 7.0 6.5 4ol 4elh - 5.0 4.5 3.5
4 740 6.5 7.0 6.5 4e5 440 5.0 5.0 3.5
5 7.0 645 6,5 6.5 4.5 4.5 -~ - s.n 5.0 3.5
6 8.0 7.0 6.5 6.5 - -- 5.0 445 4.0
7 8.0 8.0 6¢5 6eb - 540 5.0 445
8 8.0 8.0 6.5 6.5 -- 5.0 5.0 4.5
9 8.0 7.0 6.5 6.5 - 5.0 5.0 4.0
10 7.0 7.0 6.5 6.0 - - - -- 5.0 5.0 40
1L 7.0 6.5 6.0 6.0 - - - - 5.0 5.0 40
12 645 6.0 6.0 6540 -- 5.5 5.0 445
13 640 5.5 5.0 5.0 - 5.5 5.5 4.5
14 545 5.0 6.0 5.0 - - - 5.5 5.5 5.5
15 545 5.5 6.0 6.0 - - 3.5 3.5 5.5 5.5 5.5
16 5.5 5.5 6.0 5.0 - - 3.5 3.5 5.5 5.5 5.5
17 5.5 5.5 5.0 445 - - 3.5 3.5 5.5 5.5 S0
18 5.5 5.0 5.0 445 - - 3.5 3.5 5.6 5.5 4as
19 5.5 5.0 5.0 5.0 - - 2.5 3.5 5e5 5.5 445
20 6.0 5.5 5.0 5.0 - - 4.0 3.5 5.5 5.0 445
21 6.5 6.0 5.0 5.0 - - 4o 4 C 5.0 5.0 5.0
22 6.5 645 5.0 5.0 - - 440 4.0 5.0 5.0 a0
23 6.5 6.5 5.0 5.0 - - 4.5 4.0 5.0 5.0 5.0
24 6.5 6.5 5.0 5.0 - - 45 45 5.0 4.5 Ean
25 6.5 he5 5.0 445 -~ - 4.5 4.5 4.5 4.5 5.0
26 645 6.5 5,0 4.5 - - 445 4.5 4.5 4.5 6.0 5.0
27 6.5 6.5 445 405 -— - 4.5 4.0 4.5 4.5 A0 5.0
28 6.5 6.5 4.5 4.5 - - £ Go0 4.9 4.0 6.0 S.0
29 6.5 6.5 4.5 4.5 -- - 4.0 4o - -~ a0 Sef
30 6.5 6.5 4.5 4.5 - - 4.0 4.0 -- - 6.0 Sen
31 6.5 6.5 - - - -~ 4an 4.0 - - &0 4R
MONTH 8.5 5.0 7.0 45 - - - - 5.5 4.0 6.0 3.5
DAY APRIL MAY JUNE JuLY AUGUST SEPTEMBER
MAX MIN MAX MIN MAX MIN Max MmN Max MIN Max ¥ N

1 5.0 5.0 8.0 6.0 10.0 6.5 9.5 8.5 14.0 1z2.0 11.5 1.0
2 6.0 540 8.5 6.0 9.0 6.5 11.5 9.0 14,0 13,0 11.0 10.5
3 6.0 5.0 8.5 6.0 9.0 6.5 12.0 945 14.5 12.0 10, 10,5
4 5.5 5.5 8.0 6.0 9.0 6.5 12.0 10.0 15.0 3.0 10.5 1040
5 5.5 5.5 7.0 6.0 9.5 &5 11.5 9.5 1445 13.0 10.0 945
6 5.5 5.0 6.0 5.5 1040 7.0 11,0 9.0 14,5 13,0 a5 G.5
7 5.0 445 7.0 5.5 3.0 7.0 12.0 9.5 14.0 13.0 Q.5 9.5
8 5.0 45 7.0 6.0 845 7.0 13.0 10.5 13.0 11.5 Q.5 Q.0
9 5.0 5.0 6.0 5.5 8.5 7.0 13,0 10.5 13.5 11.0 9.5 8.5
10 5.0 4.5 6.0 5.0 7.0 6.5 12.0 10.5 13.5 11.0 9.5 8.5
11 5.0 4.5 6.5 5.5 845 645 13.0 10.5 1440 1240 9.5 R.5
12 545 45 6.5 5.5 9.5 645 13.0 10.5 13.5 11.5 Q.0 7.0
13 5.5 4.5 6.5 6.0 Q.5 8.5 13.0 10.5 13.0 11.5 R.0 7.0
14 6.0 4.5 7.0 6,0 9.0 B.5 13.0 11.0 13.0 10.9 8.5 Ba01
15 6.0 5.0 9.5 6.5 8.5 7.0 14.0 11.5 13.0 11.0 R.5 Ral
16 6a 5.0 9.0 6.0 8.5 7.0 13.0 115 13.0 11.% Q,0 “e5
17 045 5.0 8.0 5.5 10.0 7.0 13.5 11.5 120 10.5 8.5 Ba5
18 645 5.5 8.0 5.0 10.5 R.S 13.5 11.5 13.0 10.95 RS 8.5
19 5.5 5.5 8.0 5.5 10.5 8.0 14.0 11.5 13.0 0.5 Hos A0
20 5.5 5.5 8.0 6.0 11.0 8.5 14.0 12.0 13.0 11.0 A5 8.0
21 6.0 5.5 8.0 6.0 1045 9,0 13.5 12.0 13.0 11.0 A.5 HoR
22 6.0 6.0 8.0 6.0 10.5 A5 12.0 11.0 12,5 11.5 B.5 Hon
23 6.0 6.0 8.5 6.0 11.0 8.5 12.0 11.0 13.5 11.%5 RS Kl
24 6.0 4.0 9.0 6.0 10.5 Q.0 13.0 11.5 12.0 11.5 Ba) 6.5
25 5.0 4.0 8.5 6.0 11.5 Q.0 13.0 11.5 12.0 11,5 7.0 fuh
26 545 5.0 8.0 6.0 10.5 9.5 12.0 1145 12.0 10.5 a.n 7.0
27 5.5 5.5 6.5 6.0 10,5 9.0 1145 11.0 12.0 10.5 G0 8.5
28 7.0 5.5 6.5 6.C 9.0 8.5 11.5 11.0 11.5 11.0 ENG R.5
29 7.0 5.5 6.5 6.0 8.5 8.0 11.5 11.0 1.0 10.0 9.0 G0
30 645 6.0 9.0 6.5 9.0 Be5 11.5 10.5 11.0 10.0 9.0 9.0
31 - - 9.0 6.5 - - 13.0 10,5 11.5 1.5 - -
MONTH 7.0 4.0 9.0 5.0 11.5 6.5 14.0 8.5 15.0 10.0 11.5 6.5



SKAGIT RIVER BASIN
12189500 SAUK RIVER NEAR SAUK, WASH.

LOCATION.--Lat 48°25'29", long 121°34'02", in NW4NW% sec.19, T.34 N,, R,10 E., Skagit County, temperature recorder
at gaging station on left bank, 4.4 miles southeast of Rochport, 7.6 miles Southeast of Sauk, 7.8 miles” down~
stream from Suiattle River, and at mile 5.4. N . o

DRAINAGE AREA.~-714 sq mi.

PERIOD OF RECORD,--Water temperatures: March to Septembér 1970,

EXTREMES.--March to September 1970:
Water temperatures: Maximum, 16.5°C Aug. 5, 11, 12, 22,

REMARKS,--Recorder stopped May 11-19; range in te“mperatures 6.0°C to 13.0°C.

TEMPERATURE (°C) UF WATER, MARCH TO SEPTEMBER 1970

MARCH

DAy MAX MIN Day MAX MIN DAY MAX 7 MIN DAY MAX MIN

i1 45 - 17 5.5 4.0 22 6.0 5.0 27*° 6.5 0 5.5

1z 5.0 4.5 18 6.5 4.0 23 5.5 5.0 28 8.5 5,5

13 7.0 5.0 19 6.5 4.0 24 7.0 5.0 29 8.5 6.5

14 6.5 5.5 20 6.0 4.5 25 6.5 4.5 * 30 “s8X 5.0%

a5 6.0 5.0 21 6.0 5.5 26 8.5 5.5 3% 7.0 5.0

16 5.5 4s 5

DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
MaX MIN Max MIN MAX I Max MIN N MAX P IN MAX MIQJ
1 6.5 5.5 10.0 8.0 12.0 8.5 11.0 9.0 15,5 13.0 14.0 W0
2 845 5.5 11.5 840 11.0 8.0 15.0 10.5 15.0 13.0 13.5 11.0
3 7.0 5.0 11.5 8.0 10.0 7.0 15.0 11.5 le.0 11.5 13.0 115
4 6.5 6.0 10.0 &8¢0 10.5 8,0 14.5 11.5 15.5 13,5 13.5 11.0
5 6.0 5.5 9.0 7.0 11l.0 8.0 14.0 10.5 165 1440 13.0 1.0
6 5.5 Gl 9.0 6.0 11.n 8.0 13.5 10.5 16.0 13.5 ~ll.0 10.5
7 640 3.5 10,0 645 10.0 8.0 14.5 1045 “15.0 13, 12.0 10.0
8 545 405 8.5 8,0 10.0 8e0 1540 1l.5 13.6 11.5 11.0 10.0
Q@ 545 445 B85 6.5 9.5 R.0 14.5 11.5 14.5 11.0 1250 9.0
10 .5 445 8.5 6.0 9.0 7.0 14,5 11.5 1640 12.0 13.0 9.5
11 £.0 4a5 b 6.0 9.5 Tu0 1445 11.0 165 13.5 2.0 10.0
12 8.0 445 - - 12.0 R.0 la.s 1140 16.5 13.5 11.0 B.5
13 7.0 4.5 - 11.5 9.0 1445 11.0 15.5 14.0 10.5 7.0
14 8.5 5.0 - 10.0 B.5 1545 11.5 15.5 12.0 11.0 840
15 8.5 S5 - - BaS 8.0 1640 13.0 16.0 13.0 11.5 Be5
16 8.5 5.5 - - 9.n 7.0 15.0 13,5 15.5 1345 12.0 3.5
17 S.0 5.5 - - 1l.5 8.0 1545 12.0 1445 11.5 11.5 10.5
18 8.0 b3 - - 13.0 3.0 16.0 12.0 15.0 11.0 10.5 10.0
19 8.0 645 - - 12.0 9.0 16.0 13.5 15.5 11.5 10.5 9.5
20 7.0 6.0 9.0 - 13.0 9.5 15.0 13.5 15.5 12.10 10,5 9.5
21 8.0 a0 10.0 7.0 12.0 9.5 13.5 11.5 16.0 13.0 10.5 9.5
02 8.5 6.5 9.5 8.0 12.0 Q.0 13.0 11.0 16.5 13.5 10,0 9.0
23 9.0 7.0 10.5 7.0 12.0 G.0 14.0 11.0 16.0 13.5 .0 B4S
24 7.0 4.0 11.0 8.0 11.5 9.5 15.0 12.0 15.0 l4.0 9.0 T0
25 <5 3.5 10.5 7.0 13.0 9.5 14.5 11.5 1440 13.0 9.5 6.5
26 7.0 Se0 6.0 6.5 11.5 10.0 5 11.0 15.0 11.5 10.5 7.0
27 8.0 6.0 845 0.5 1le0 9.0 12.0 11.0 15.0 12.0 11.5 9.0
Th 9.5 ball 9.0 6.5 Q.0 8.5 13.5 10.5 1440 13.0 12.0 9.5
'3 8.5 7.0 8.0 7.0 845 8.0 12.0 11.0 149 11.0 11.5 9.5
30 9.5 645 10.5 6.5 105 Ba0 13,0 10.5 14.0 11.0 11.5 10.0
31 - - 11.5 .0 - - 1545 1l.0 14.5 11.5 - -

MONTH 9.5 3.5 - - 13.0 7.0 16.0 9.0 1645 11.0 14.0 6.5



94 SKAGIT RIVER BASIN
12200500 SKAGIT RIVER NEAR MOUNT VERNON, WASH.

LOCATION,--Lat 48°26'40", long 122°20'25", in SW4SE% sec.7, T.34 N., R.4 E., Skagit County, at U.S. Interstate
Highway 5, 1,200 ft downstream from gaging station, 1 mile north of Mount Vernon, and at mile 15.6.

DRAINAGE AREA.--3,093 sq mi, of which 400 sq mi is in Canada.

PERIOD OF RECORD.~-Chemical analyses: July 1959 to September 1970 (discontinued),
Water temperatures: July 1962 to August 1970 (discontinued).

EXTREMES.--1869-70:
Water temperatures: Maximum, 17.0°C Aug. 17; minimum, 3.5°C Jan. 5-8.

Period of record:
Water temperatures: Maximum, 17.0°C Aug. 17, 1970; minimum, 1.0°C Jan. 28 to Feb. 1, 1969

REMARKS.--Coliform, and dissolved oxygen data furnished by Washington State Water Pollution Control Commission
prior to July 1, and thereafter, by Washington State Department of Ecology. Temperature recorder at gaging
station 1,200 ft upstream from sampling site.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAG— PO-
MEAN CAL- NE- TAS- BICAR— CAR-
01s- SILICA CluM STum sapuM sIum RONATE  BONATF  SULFATE
CHARGE {5102) {Ca) (MG) {NA) (K) (HCD3) co3) {5041
DATE {CFS) {MG/L) {MG/L) MG/ (MG/L) {MG/1L) {MG/L) (MG/L) (MG/1)
ocT.
14 11700 6l b.4 1.2 1.0 6 23 0 4ab
NDV.
1lese 12900 642 7.0 1.3 1.2 .6 26 0 4.6
QEC.
09,00 10600 6.6 8.0 1.3 1.4 .6 29 o 5.4
JAN.
1260 11200 7.3 8.4 1.5 1.5 .6 31 a 6.0
FEB.
09..0 14100 T2 7.8 1.6 1.3 o7 29 0 5.4
MAR,
10400 13800 7.0 8.0 14 1.6 -7 30 o 5.4
APR.
06.es 17500 5.1 6.2 1.3 1.1 .6 25 Q 3.8
MAY
lleee 11000 5.2 3.7 -8 1.4 .5 14 0 2.6
JUNE
0Buus 21200 4.8 4.0 o7 .9 .6 17 0 2.0
JuLy
2leee 14000 5.6 5.3 .9 1.2 .6 20 a 3.4
AUG.
10.4. 7820 640 6.5 1.3 1.7 o7 26 a 3.8
SEPT.
08aes 12400 5.3 5.5 1.1 1.1 «5 20 o 3.8
nIs-
SOLVED NON- SPECT -
SOLIDS CAR~ FIC
CHLO= FLUG- {REST- HARN- BONATE COND=-
RIGE RIDE NITRATE DUE AT NESS HARD- UCTANCF PH

Ly (Fy N3y 180 €y (C4,MG) NESS 1YICRD~
(MG/L ) {MG/LY MG /L) tMG/L) tMG/L) {4G/L) MHOS ) (UNTTS )

.7 ol s 23 21 2 51 7.3
.5 o1 4 a2 23 2 55 7.2
o6 .1 .4 43 25 2 62 77
.6 .1 .5 14 27 H 66 1.2
.6 .0 .5 39 26 2 64 7.l
*3 .1 .5 42 26 2 63 7.3
b W0 .6 35 21 1 50 he®
.8 .1 b 31 13 1 35 LI
3 .1 o3 28 13 ¢ 33 7.1
6 .1 .2 35 17 Q 43 7.3
.9 a1 - 26 22 [d 56 7.1
.t .0 .5 31 1A 2 45 7.5
coLI-
COLOR FORM COLOR FORM
{PLAT- TEM~ DIs- (CoL- (PLAT- TEM- DIs- (CoL-
INUM- PERA- SOLVED ONIES INUM PERA- SOLVED ONIES
COBALT TURE DXYGEN PER COBALT TURE DXYGEN PER
DATE UNITS) (DEG C) (MG/L) 100 ML) DATE UNITS) {DEG C) MG/L) 100 ML)
ocT. APR.
léas. 0 7.6 11.7 80 064vs 20 6.0 11.8 820
NOV. MAY
11l... ] 8.8 11.0 2400 1l.se 10 9.5 11.7 2400
DEC. JUNE
09...A [+] 7.1 11.3 1000 08... 5 12.3 10.7 135
JAN. JuLy
12400 5 5.0 12.1 3000 21... 5 13.4 10.4 1800
FEB. AUG.
[ 5 6.0 12.4 100 10... 5 15.7 10.1 3000
MAR« SEPT.
10s0 0 5.1 12.8 1i0 08... 5 14.1 10.4 700

A INCLUDES 0 (UG/L) TOTAL CHROMIUM (CR), COPPER (CU) AND ZINC (ZN).
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b6_ SAMISH RIVER BASIN
12201500 SAMISH RIVER NEAR BURLINGTON, WASH.
°LOCATION.--Lat 48°32'55", long 122°20'00", in SE%SE% sec.6, T.35 N., R.4 E., Skagit County, at Washington State Fish-
eries *fish traf, 0.2 mile upstream from bridge on U.S. Highway 99, 0.2 mile downstream from Friday Creek, 0.3 mile
upstream from gaging station, 4.9 miles north of Burlington, and at mile 10.6.
DRAINAGE AREA.--87.8 sq mi.

PERIOD OF RECQRD.--Chemical analyses: Jufy 1959 to July 1960, October 1968 to September 1970 (monthly), Water years
1961, 1964-66 (miscellaneous).

REMARKS. --Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1965 TO SEPTEMBER 1970

MAG- PO~
MEAN CAL- NE- TAS~ BICAR- CAR-
DIS~ SILICA CIuM SyuM SODIUM STuM BONATE BONATE  SULFATE
CHARGE (5102} (car (MG) (NA} (K} (HCO3} {co3) {s04)
DATE (CFS) {MG/L) {MG/L) (MG/L) MG/L) (MG/LY (MG/L) (MG/L}Y (MG/L)
OCT.
14cee 103 3.2 9.0 2.9 3.0 .8 38 0 Set
NDV.,
1laee 214 7.1 7.6 2.4 3.1 -8 30 0 5.2
DEC.
0% se 206 7.l 7.5 2.5 3.5 B 30 0 5.8
JAN,
1244 400 6.7 5.9 2.1 2.9 B 21 Q 46
FEB.
09¢ae 267 6.2 7.1 2.2 2.9 .6 27 o 5.0
MAR.
100se 149 Ta2 7.9 2.7 3.B .7 34 0 5.6
APR.
0bene 628 449 5.0 1.7 2.1 .9 16 0 3.6
MAY
1leaa 194 5.8 5.1 l.6 1.5 5 23 0 2,8
JUNE
08ess 58 9.2 9.8 3.4 3.6 9 44 0 5.6
JuLy
2leea 25 12 12 bets 3.7 1.1 56 0 5.8
AUG.
10aqe 26 12 12 bot 441 1.0 56 a Se4
SEPT,
08440 46 9.9 10 4a2 3.8 la1 46 0 6.4
DIsS~
SOLVED NDN- SPECY-
SCLIDS CAR- FIC
CHLO~ FLUO- (RESI- HARO~ BONATE COND=~
RIDE RIDE NITRATE OUE AT NESS HARD- UCTANCE PH
L {F) {NO3) 180 C)  (CA,MB) NESS {MICRO-
DATE (MG/LY (MG/L} {MG/L) MG/L) tMG/LY (MG/LY MHOS) {UNTTSH
2.5 o1 2.3 56 35 4 LE] T.2
34 -1 1.0 52 29 5 9 T.0Q
3.3 o1 445 60 29 5 81 7.1
2.9 .1 6.4 37 23 6 Tc 6.5
2.7 ol 4.7 38 27 5 73 Ted
2.9 -1 3.5 50 31 3 81 7.0
2.0 “1 5.9 45 20 T 55 b6
1.1 »0 7 3 19 a 4R 7.3 .
246 .1 3.1 56 39 3 98 Te3
2.6 s1 3.4 72 48 2 118 7.3
245 ol 3.3 72 48 2 1nse Teb
2.7 W1 3.1 b4 43 5 176 Te3
coLl-
COLCR FORM TOTAL
[PLAT- TEM- DIS~ tcoL- CHRO-
TNUM- PERA— SOLVED ONIES MIUM CCPPER ZINC
COBALT TURE OXYGEN PER tCR) tcw Ny

UNITSY  {DEG C) (MG/LY 170 MLY (UG/L)y fUG/LY (UG/LY

5 5.8 1.5 1800 - - -
5 8.8 10.7 3200 -- - -
20 6.0 1.1 4200 [ ¢ [
20 3.6 12.4 2500 - - -
10 6.8 12,1 420 - - -
10 4.7 13.0 480 -- - --
30 6.9 11.3 8360 - - -
5 1.2 11.3 100 - - -
10 15.1 1€.9 240 - - -
[ 13.6 10,0 1300 -~ - --
5 17.1 10.2 909 - - -




12202500

WHATCOM CREEK BASIN

WHATCOM LAKE NEAR BELLINGHAM, WASH.

a7

LOCATION.--Lat 48°45'45", long 122°25'10", in SW4SW4 sec.22, T.38 N., R.3 E., Whatcom County, at bridge on Electric
Avenue, and 2.7 miles east of Bellingham City Hall

DRAINAGE AREA.--55.9 sq m1 (at gaging station at outlet of lake).

PERIOD OF RECORD. --Chemical analyses:

October 1964 to September 1070 (discontinued).

REMARKS.~-Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control

Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

available.
SILics
(sin2)
DATE {MG/LY
0CY.
J 1.6
NGV.
1leae 2.2
0EC.
% 1.7
JAN.
12. 1.7
FEB.
GSeen 1.0
MAR.
1%eee 244
Apa,
Ak PN A
vay
1l... 1.7
JUNF
CReas 2.0
JuLy
2Taue 1.8
aUG.
1een 1.7
SEPT.
NP 1.9
HARO-
NESS
{CasMG)
DATE {MG/L)
oCT.
14 21
NOV,
1l... 21
DEC.
D944 20
JAN,
1240 20
FER.
C9 . 20
MAR.
1340, 13
APR,
07eve 21
MAY
1less 13
JUNE
Cenn 20
JULY
2leva 21
AUG.
1Ceus 22
SEPT.

NBeys 23

CAL~

CLum

s
IMG/L)

feb

NON=

CAR~
BONATE
HARD~
NFSS
(MG/L)

CHEMICAL ANALYSES, WATER YEAR DCTOBER 1969 TO SEPTEMBER 1970

nNAG-
NE-
StuM
{MG)

MG/L0)

SPECI-

FIC
CONO~

UCTANCF
(MICRO-

MHOS)

62
61
59
50

57

58

5R

Sactum
(N8
MG/

oW

LUNTTS)

PO~
TAS~ BICA&-
StuM RCNATE
(K) [CTES]
{MG/L) {MG/L)
o7 22
7 22
P 23
.5 22
5 22
W7 °2
.7 23
.7 22
.6 73
o 23
<5 24
5 ra
coLer
{(PLAT-  TEM-
TN~ PERA-
CNRALT  TURE
UNLTS) (DEG C)
0 11.4
0 11,1
0 7.3
s 5,9
s LS
c 6.4
11 7.5
5 13,5
5 17.9
10 19.3
5 22.6
~ 18.2

CaR-
RONATE
(o2
(MG/LY

5=
SQLVFT
AXYGEN
{MG/L)

Geb

SULFATE
(snay
MG/

[N
FORM
tcoL~
ANTES
PFR
12 ML

Br

CHLO=

RINE
)
(V370

TDTAL
CHRO=
M1
(cr)
G/

1

No discharge records

DIs-
SOLVED
SOLIDS
FLOC- (REST-
ane NiTeaTE  DUE AT
(F1 (rpRy 185 C)
(vGrL) (vG/L) o MG/L)
.1 .9 3
1 .5 52
.1 .6 36
oi o 26
. 1.1 32
. 1.2 32
.1 .9 30
ol oA 38
o1 .3 31
ol . 35
a R 14
o1 .2 32
capege LINC
tcuy (zny
UG/L) (UG/L)
n a



98 NOOKSACK RIVER BASIN
12207200 NORTH FORK NOOKSACK RIVER NEAR DEMING, WASH.

LOCATION.--Lat 48°52'24", long 122°08'56", in NW4NW% sec.15, T.39 N., R.S5 E., Whatcom County, temperature recorder
at gaging station on-left bank, 1.0 mile downstream from Coal Creek, 3.6 miles upstream from confluence with
Middle Fork, and 4.5 miles northeast of Deming.

DRAINAGE AREA.--282 sq mi.

PERIOD OF RECORD.--Water temperatures: April 1968 to August 1970 (discontinued).

EXTREMES.--1969-70:
Water temperatures: Maximum, 16.0°C July 15; minimum, 1.0°C Mar. 3, 4.

Period of record:
Water temperatures: Maximum, 16.0°C July 15, 1970, several days in August 1968, and during July and August 1969;
minimum, freezing point Dec. 27-29, 1968, Jan. 23-29, 1969.
REMARKS. - -Recorder stopped May 3-12; range in temperature 5.0°C to 10.0°C.

TEMPERATURE (°C) OF WATER, OCTOBER 1363 TO AUGUST 1970

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MA X MIN MAX MIN MAX MM MAX N I AX A Sl MAY [Nl
1 9.5 8.5 8.5 6.0 545 55 5.0 5.0 4.5 4N 1.
2 9.0 8.0 8.0 6.0 5.0 5.5 5.0 5.0 4.5 Lon 1.5
3 95 6.0 9.0 8.0 5.0 8.5 4.5 5.0 4.0 aon 100
& 9.5 640 8.0 6.5 5.5 5.0 4,0 4.0 3.5 B L0
5 10.0 645 7.0 €40 5.5 4.0 40 4.0 “u0 aLn LR
& 10.5 7.0 7.0 6.5 5e5 4,0 3.5 L5 4oty han 3.7
7 9.0 R0 6.5 6.5 55 3.5 3.0 4.5 auh Fe5 Lo
8 8.5 8.0 6.5 6.5 S.0 4.0 3.0 4.5 4.0 e.0 3.0
9 B.5 645 6.5 6.0 5.5 4.0 2.5 4.5 3.5 LS M
10 8.5 6.0 7.0 6.5 5.5 2.5 1.5 4.0 3.0 fo0 3.0
11 9.0 5.5 7.0 7.0 5.5 5.0 3.5 3.0 4.1 N 4.5
12 9.0 5.5 7.0 7.0 545 L] 3.5 3.0 4.5 3.5 can
13 8.0 5.0 7.0 7.0 5.5 w4 3.5 2.0 4.0 40 LR
14 8.0 4.5 7.0 7.0 5.0 440 3.5 2.0 4.5 4.0 Aon
15 B.5 5.0 7.0 7.0 5.0 4.5 7en Llon 4.5 4.0 6.0
16 8.0 5.0 7.0 6.0 5.0 45 Z.0 1.5 5.0 4.0 S.s 5.0
17 8.0 5.0 6.5 6.0 445 4.0 3.0 1.5 4.5 La0 6.0 “aE
18 7.0 445 6.5 5.0 5.0 445 3.0 2.0 4.5 4,0 €5 4an
19 6.5 4.5 645 6.5 5.0 4.0 3.0 2.0 5.0 3,5 7.0 Loty
20 8.0 AaD 6.5 6.5 S.0 4.5 2.5 1.5 5.0 2.0 fe5 B
21 9.5 7.0 645 6.0 5.0 445 3.5 3.0 50 ER A5 Bant
22 8.0 7.0 6.5 6.5 4.5 4.5 3.0 2.0 3,0 3.5 5.5 4.
23 8.5 6.0 6.5 5.0 4.5 4.0 3.5 3.0 5.5 4an 55 Ao
24 7.0 6.0 6.0 6.0 4.0 3.0 2.5 2.0 5.0 2.5 7.0 4.
25 6.5 4.5 6.0 6.0 4.0 3.5 3.5 3.0 SN 2.5 7.0 a4
26 7.0 5.5 6.0 4.5 4.0 3.5 3.5 z.0 5.0 3.5 Ro0 4.5
27 740 6.5 5.0 4.5 5.0 3.5 3.5 1.5 8.0 4.0 5.5 o
28 8.0 6.0 5.5 4.5 5.0 5.0 2.0 145 4.5 3.0 4.5 San
29 7.0 65 545 5.0 5.5 5.0 445 4.0 - - Ko F S5
30 8.0 6.5 5.5 5.0 55 5.5 4.5 40 - - AlS 6"
31 9.5 7.0 - -- 5.5 5.0 54N 4ol - - Tal Rl
MONTH 10,5 4.5 9.0 445 5.5 3.0 5.5 1.5 5.5 3.0 8.5 1.0
DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
MAX MIN MAX MIN MA X ¥ Ip Max M Max HIN tax e
1 6.5 545 9.0 6.0 1440 A.0 15.5 G5 11.5 RoR - ==
2 9.0 4.5 - 640 13.5 7.0 15.0 1t .5 15.0 Y.5 - ==
3 7.0 445 - - 11.0 7.0 15.5 9.5 - 9.E - ==
4 6.0 5.5 - - 11.5 6.5 15.0 0.0 - - - -
5 5.5 5.5 - -- 13.0 (351 14.0 9.0 -- - -= -
6 5.5 3.5 - - 13.0 To0 13.5 G0 - - - -
7 5.5 3,0 - - 10.0 6.5 14,5 a,s5 - -- - -
8 0.0 4.0 - - 10.0 6.5 15.0 9.5 -- - - -=
9 545 445 - -- 9.5 R0 1445 1040 - - - -
10 6.0 3.5 - -~ 9.0 6.5 14.0 9.5 - - -- --
11 645 3.5 - - 10.5 7.0 14,5 “.0 - == - -
12 7.0 3.0 8.5 - 12.5 6.5 14.5 “.5 it -= - -
13 8.0 3.5 9.0 6.5 1240 B.5 15.0 a.n -- - -=
14 9.0 4o0 9.5 6.5 10.5 2.0 15.0 9.5 - - -
15 9.0 445 14.0 7.0 9.0 A.0 16.0 o0 -- - -- -
16 8.5 4.5 12.0 8.0 9.0 7.0 15.5 10.5 -- - - .
17 10.0 5.0 10.5 5.5 13.5 A0 15.0 9.5 -- -
18 9.0 5.5 11.5 5.5 14,0 AR 15,5 10.0 -- --
19 8.5 4.0 10,5 6.5 14.0 Rall 15.0 10,5 - -
20 7.0 5.5 9.5 7.0 1440 Bes 14.5 10.5 - - - -
21 7.0 5.5 10.5 8.0 1440 9.0 13.5 9.5 -- - -- -=
22 9.0 5.5 9.5 8.0 13.5 A0 172.0 Q. - - --
23 B.0 545 11.0 7.0 13.5 3.5 13.0 9.5 - - -
24 645 5.0 13.0 6.5 13.0 3.5 1240 10,0 - -
25 6.0 4.5 12.0 7.0 13.5 R.5 13.0 10.0 - hied - -
26 6.5 445 8.5 6.5 13.5 o Y0 10.0 9.5 -- - -- -
27 9.5 445 9.0 6.0 11.5 A5 10.5 9,0 - i
28 10.0 4.5 9.0 6.5 11.0 . 10,5 A5 - -
29 9.5 600 8.5 6.5 11.0 9.5 7.0 - -
30 7.0 hal 12.0 7.0 15.0 Q.0 7.0 - -
ER — -~ 13.5 7.0 - 10.0 Hou - - - --
MONTH  10.0 3.0 14.0 5.5 15.0 6.5 16.0 7.0 - - - iad



NOGKSACK RIVER BASIN 99
12210500 NOOKSACK RIVER AT DEMING, WASH.

LOCATION.--Lat 48°50'30", long 122°17'35", in SE%XNEs sec.28, T.39 N., R.4 E., Whatcom County, at bridge on State
Highway 542, 4.0 mile northwest of Deming, 5.7 miles downstream from gaging station, and at mile 30.9.

DRAINAGE AREA.--584 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: July 1959 to September 1960 (daily), October 1960 to September 1962, Water
years 1965-68 (miscellaneous), October 1968 to September 1970 (quarterly).

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control

Commission prior to July 1, and thereafter, by Washington State Department of Ecology. Prior to November 1962
published as "at Lawrence."

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MaG- 00~
MEAN CAL- NE= TAS- RICAR- CAR-
nIs- SILICA cium SIUM SON UM STuM BONATE  BONATE SULFATE
CHARGE  (SI02) (ca) (vG) (NA) 3 (HCO2) (€03) (504)
DATE (CFSY IMG/LY (MG/L) {MG/LY (MG/L) (MG/LY (MG/LY (MG/LY (MG/L)
DEC.
10e0s 2160 R.6 11 3.5 2.1 .4 L23 0 9.4
MaR .
10... 1790 8.0 11 3.2 1.9 N 43 0 8.4
JUNE
LN apan 5.9 7.5 1.9 1.3 .5 21 [ 7.0
SEPT.
(I 1760 7.2 . q.1 2.8 1.8 o4 35 o 8.0
15~
SOUVED NON- SPECI-
SCLIDS CAR- FIC
CHLC= FLUC- (REST- HARD= BUNATE CONO-
oINE 2D NITRATE  DUS AT NESS HARD-  JCTANCE PH
(L} (F) (NP3} 130 C) (CA,MG) NESS (MICRD-
oaATC (MG/L) (¥G/L) MG/ {(Mo/Ld {MG/LY MG /L) MHNS ) LUNTTS?
EC.
1re.. .o -1 .3 A2 42 6 97 1.7
UAF .,
1Tees o3 7 2] @l & 92 7.6
JURE
TP 5 .1 b 45 27 5 62 1.2
SEPT,
TR o7 ol .2 52 34 3 A2 7.7
orut-
coLm FORM TITAL
(PLAT - TEM-— AT {coL- CHRO-
INYY= PERA- SPLVEN  CAIES MIUM ceppER ZINC
€O8ALT  TURE AXYGEN ok (CR) () (ZN)y
JATE UNETS)  (DEG C) (MG/L) LN ML} (Jared tusrsLl taGrLd
~Le,
Mees & 43 11.7 6% [ 0 9
wa2,
| SA 4 au? 12,5 5> - - -
JUNE
MRewe 1 12.7 1.8 1rc ~- - -
SEPT,



R

100 NOOKSACK RIVER BASIN
12213100 NOOKSACK RIVER AT FERNDALE, WASH.

LOCATION.--Lat 48°50'45", long 122°35'15", in NE%NW% sec.29, T.39 N., R.2 E., Whatcom County, at bridge on Mt. View
Road at Ferndale, 300 ft upstream from gaging station, 1.0 mile downstream from Tenmile Creek, and 5.9 miles
upstream from mouth.

DRAINAGE AREA.--786 sq mi, of which 48.9 sq mi 1s in Canada.

PERIOD OF RECORD.--Chemical analyses: October 1961 to September 1970 (discontinued).

REMARKS. --Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAG~ PO~
MEAN CAL- NE=~ TaS- BICAR- CAR-
DIS- SILICA CluM SIUM SODIUM STUM BONATE BONATE SULFATE
CHARGE (s102) tcay (MG (NADY (K {Heo3) {Co3) 1s04)
DATE (CF5) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L) MG/L) (MG/L) (MG/L)
OCT.
lba.e 2520 Be7 11 3.3 1.9 .6 40 0 9.2
NOV.
Iless 3480 8.6 1 3ok 2.3 .8 40 0 10
DEC.
09,44 2110 8.7 11 3.9 3.2 .8 44 0 11
JAN.
13..4 2160 11 12 4.2 3.6 .9 46 0 11
FEB.
LTS 3320 8.7 9.9 3.4 2.3 .6 40 o 9.0
MAR o
I04se 7110 9.1 11 3.9 2.8 .8 &4 o 9.8
APR.
07ean 6470 6.8 6.7 2.7 2.0 .9 29 a 6.0
MAY
1lese 2670 B.s 9.6 3.2 2.3 o7 33 o 8.2
JUNE
0844 4720 6.2 Te7 2.1 1.8 .5 28 0 7.6
JuLy
2leen 2070 7.2 4.8 2.3 2.2 .6 29 0 13
AUG.
10,40 13390 7.7 11 3.1 2.2 .7 39 o 12
P
08e.. 1880 7.8 9.2 3.2 2.0 .5 34 o 10
nis~
SOLVEQ NON- SPECI-
SOLINS CAR- FIC
CHLO~ FLUD- {REST~ HARD- BONATE COND-=
R1IDE RIDE NITRATE DUE AT NESS HARD~ UCTANCE PH
[{d ] (F) (ND3) 183 C) (CA,MG) NESS {MICRO-
DATE {9G /L) {MG7LY MG /LY {¥G/L) {MG/LY {MG/LY MHOS } {UNITSY
aCT.
lbuas 1.7 o1 .8 59 41 8 94 7.3
NOV.
1lees 2.2 o1 1.2 76 42 9 95 7.5
NEC.
2940 2.6 o1 1.4 70 44 8 110 Tate
JAN,
13,.. 3.2 W1 2.4 66 49 10 115 7.2
FES,
e 1.9 .1 et 57 39 L 94 -
Mao,
1Nees 2.3 W1 1.3 61 44 8 105 7.3
APR,
DTere 1.7 ot 1.8 48 28 4 69 6.6
MAY
1lees 1.8 .1 .8 62 37 5 90 Te6
JURE
C8uan 1.3 o1 .5 40 28 5 68 T.l
JULY
2laes 1.2 .1 4 53 34 10 83 7.1
AUG.
1T40e 1.1 .1 o4 58 41 9 98 T.2
SEPT.
Ceuus 1.3 0 o7 54 36 8 85 7.3
coLI-
COL OR FORM TOTAL
(PLAT - TEM- DIS- (coL~ CHRO=-
TNUM- PERA- SOLVED ONIES MIUM COPPER ZINC
COBALY TURE DXYGEN PER icr) tcuy 1IN}
DATE UNITS) (DEG C) {MG/L) 100 ML) tuG/sL) e/ {uG/L)
oCT.
léaus o 7.0 11.3 3500 - - -
NOV.
1. 5 7.5 1.0 1100 - - -
OFC.
0% e St 11.2 4400 0 ] o
JAN.
I3eas 12 4.2 12.8 2300 - - -
FEB.
09,44 i 5.5 12.3 610 -- - -
MAR.
1040 1c 5.7 12.3 250 - -- -
APR,
[ 3n 4.2 12.0 2700 - - -
MAY
.. 19 9.8 11.5 210 - - -
JUNE
CBeew 10 12.9 10.7 1200 - - -
JuLy
2levs > 14.0 10.1 10002 - - -
AUG.
10es 5 17.8 1041 T4 - -= -
SEPT.

LA PR 10 13.3 1C.5 529 -- - -




KOOTENAI RIVER BASIN 101
12301500 KOOTENAI RIVER NEAR REXFORD, MONT.

LOCATION.--Lat 48°52'28", long 115°13'37", in SL4NE%NW4% sec.21, T.36 N., R.28 W., Lincoln County, at gaging station
at bridge on State Highway 37, 300 ft downstream from Sullivan Creek, 1.1 miles southwest of Rexford, 3.5 miles
downstream from Tobacco River, and at mile 260.5.

DRAINAGE AREA.--8,420 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses: June 1967 to September 1970.
Water temperatures: October 1967 to Septenber 1970.
Sediment records: October 1967 to September 1970.

EXTREMES.--1969-70:
Water temperatures: Maximum observed, 22.0°C July 19: minimun, probablv freezing point on manv days during
winter period.
Sediment concentrations: Maximum daily, 223 mg/l June 6, minimun daily, 1 mg/l Oct. 17, Nov. 25.
Sediment discharge: Maximum daily, 29,900 tons June 6: minimun daily, 11 tons Nov. 25.

Period of record: B
Water temperatures: Maximum observed, 22.0°C July 19, 1970; minimum, freezing point on many days during winter
periods.
Sediment concentrations: Maxinum daily, 870 mg/l June 4, 1968; minimum daily, 1 mg/l on several days during
1969.
Sediment discharge: Maxamum daily, 150,000 tons June 4, 1968; minimum daily, 7.8 tons Jan. 23, 24, 1969.

REMARKS. --Flow affected by ice Dec. 28 to Jan. I6.
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS-
DIS- DIS- SOLVED
DIS~ SOLVED  SOLVED MAG- PO~
SOLVED MAN- CAL~ NE- TAS- BICAR- CAR-
DES- SILICA IRON GANESE Clum SIum SODEUM SIyM BONATE  BUNATE  SULFATC
TIME CHARGE  (Sf02} tFE} tMN) (CA) (MG} (NA} (K) (HCO3)  (Cns) (504}
DATE (CFS) (MG/L)  (UG/LY}  (UG/L)  (MG/L}  (MG/L)  (MG/L)}  (MG/L}  (MB/L)  (MG/L)  (MG/L)
ocT.
16aae 0930 5230 5.8 20 28 41 1z 3.7 1.0 153 [ 34
NOV.
05e4s 1415 4€30 7.2 57 32 “2 13 4.2 1.0 156 N 39
DEC.
Jlaas 1300 2930 6.7 154 45 47 14 4.4 1.4 17 D] 43
JAN.
0544 150C 1306 7.0 4l 38 51 16 5.8 .9 193 n 4k
FER.
0244 1530 2570 6.8 89 55 48 14 5.6 .9 167 N 49
MaR,
0540 1340 2390 7.7 52 63 49 15 5.5 Lol 1e8 3 49
APR«
08... 123C 3680 5.8 32 43 47 13 4.4 .9 163 N a1
MAY
0Bsun 123¢ 16000 4.0 53 20 32 8.5 2.5 1.0 116 2 22
JUNE
0344, .23 31800 3.3 o >0 27 7.1 2.3 .6 s 16
JuLy
0T.ue 1000 1720¢ 4el 17 21 36 Bav 2.1 .6 tie . 19
AUG.
054es 1330 7990 1.3 59 191 36 10 3.2 .6 133 0 ”5
SEPT.
02... 1115 4910 3.3 154 23 39 1t 3.0 .7 134 bl 3°
DES-
DIs- SOLVED DIsS- DI5- NDN- SPECT-
SOLVED oIs- SOLIDS  SOLVED  SOLVED CAR- FIC
CHLO- FLUO- SOLVED tSU¥ OF  SOLIDS  SDLIDS  HARD- BONATE  COND-
RIDE RIDE  NITRATF  BORON  CONSTI-  tTONS tTONS NESS HARD-  UCYANCF PH TENP-
[I48] 1F) 1N} 18)  TUENTS) PER PER 1CasMG)  NESS {#ICRO- ERATURE
DAYE tMG/LY  tMG/LY  IMG/L)  (UG/L)  tMG/L)  AC-ET) DAY) IMG/L)  (MG/L)  MHOS)  tUNETS)  (DEG C)
ocY.
16e.. 2.6 .6 $12 e 177 L2k 2670 152 26 373 €2 4a3
NOV.
054e. 3.2 .6 .10 1 188 J28 223¢ 159 32 325 7.9 6.°
DEC,
Oless 3.1 .8 .20 3t 265 .29 16RC 175 35 348 7.2 0.0
JAN.
05.e0 4.4 -7 <20 i1 229 .34 885 194 35 411 7.8 0.0
FEB.
0244, 4.8 .7 .20 17 212 -3¢ 1550 177 40 367 7.8 0.0
MAR.
05eas bets 1.0 .20 16 216 .30 1450 182 45 373 7.8 2.5
APR
0B... 3.4 .T .17 191 204 .30 2174 172 38 354 8.3 6.0
MAY
08... 2.2 .5 .18 12 131 .21 652¢ Lie 20 233 7.7 Pon
JUNE
03444 L.s .3 .12 45 1t .1€ - 97 16 253 Ten -
JuLY
OTese 2.2 .2 L6 71 124 .18 6U4 T 108 13 224 R.3 16.5
AUG.
050ae 2.1 -4 .00 45 145 .2t 341C 132 23 260 raz 18.0
SEPT.

024ae 2.2 »9 N3 102 157 25 2430 142 32 266 9al 16.5
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PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT,

(METHODS OF ANALYS

PER.

DATE TIME ()

CHEMICAL ANALYSES,

TEMPERATURE (°C)

AUG

19.0
16.0
19.0
19.0
20.0
20,5

12301500 KOOTENAL RIVER NEAR REXFORD, MONT.

TIME

0930
1415
130C
150v
1¢3¢
1340
1237
1230
1230
1000
133.

L1115

TIME

0930
1415
1300
1500
1030
1340C

SEP

17.0
17.5
15.0
14.5
14.5
14.9
14.5
12.5
13.0
13.5
11.5

NITRITE
(N)

MG/

- 0C

.00

.00

+00

SOLY
OXYG
(MG/

KOOTENAI RIVER BASIN

AMMONT A
NITRO-
GEN
(N)
(MGsLY

-G0

04

ORGANIC

NITRO-
GEN
N)

(MG/L)

.08

.23

.9

.14

+C7

»10
.C8

.02

WATER YEAR OCTOBER 1969 TO

DIS~
SOLVED

{MG/L)

.16
.18
.25
<42
.12
29

.28

«16
.20
.18

<30

FIELD DETERMINATIONS

TUR-
€D BID-
EN ITY
L) (JTU)

DATE

APR.
08...
MAY
08...
JUNE
0344
JULY
07...
AUG.
050,
SEPT.
02...

(ONCE-DAILY MEASUREMENT)

Y JUN

BOTTOM WITHDRAWAL TUBE; C»

Vs VISUAL ACCUMULATION TUBE; W,

Is: By
ER
A- CONCEN~-
TURE DISCHARGE TRATION
(CFS) (MG/L)
34600 141

JUN 03 1345 13.0

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

13200

Jur

16.5
16.0
19.0
19.0
20.5
19.5
21.5
22.0
21.0
20.0

AUG

20.0
19.5
19.0
19.0
17.0
19.0
18.5
18.5
19.0
18.5
19.5

ol
SOl
VE!
PH
PHOI
14
(MG

TIME

1230
1230
1230
1000
1330
1115

SEP

09.5
09.0
09.0
09.5
09.0
08.0
10.0
12.0
11.0
11.5
11.0

--Continued

SEPTEMBER 1970

5-
L~
0- TOTAL
0S- PHOS-
RUS PHORUS
) [K3)
LY [L17A8)
U8 .15
.23 .33
.13 <14
.15 14
.04 .05
.12 .18
.11 .15
.06 .38
.07 o4l
.08 .10
.07 .10
.10 W2
SOLVED
OXYGEN
(MG/L}
11.4
10.3
9.8
8.4
8.8
9.4

COLOR
(PLAT-
INUM-
COBALT
UNITS)

TUR~
BID-

Ty

5.3
43
30

3.0

1.6

1.6

QOF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

JUN JuL

-—= 18.0
-— i7.0
18.5 15.5
20.0 16.5
16.0 17.5

19.5
19.5
20.0
18.0
18.5
18,0
18.0
18.5
17.0

18.9

WATER YEAR DCTOBER 1969 1O SEPTEMBER 1970
CHEMICALLY DISPERSED;:

Ne

IN NATIV

IN DISTILLED WATER)

E WATER;: Py

PIPET; S»

PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED

.002 ,004 ,008 ,016

4 -

34

79 9.

.031 ,062 .125 ,250 ,500

2 100 -

1.00 2.00

SEP
10.5

SIEVE;

METHOD
OF
ANALY-

Sis

VPHC




KOOTENAT RIVER BASIN 103
12301500 KOOTENAI RIVER NEAR REXFORD, MONT. - -Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR OCTOBER 1969 TG SEPTEMBER 1970

GCTOBER NGVEMBER DECEMBER
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMEMT MEAN CONCEN-  SEDIMENT
DISCHARGE  TRATION  DISCHARGE DISCHARGE  TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CF5) (M6/L) (TON5/DAY)
1 7880 15 319 3930 4 42 2970 6 48
2 8750 29 685 4030 6 65 3090 10 83
3 8390 14 317 4130 4 45 3180 5 43
4 7950 7 150 4190 3 34 3000 6 49
5 7130 8 1564 4130 5 56 2950 5 40
6 6820 6 110 4490 6 73 2950 5 40
7 6110 5 82 5000 5 68 2950 6 48
8 6260 4 68 5080 10 137 2970 5 40
9 6880 4 14 4510 8 97 3020 6 49
10 6230 4 67 4700 7 89 3020 4 33
11 5970 2 32 4210 10 114 2960 6 48
12 5860 8 127 4340 4 47 2960 3 24
13 5400 6 87 4450 2 24 3240 4 35
164 5400 2 29 4450 3 36 3310 6 54
15 5050 2 27 4170 6 68 3310 6 54
16 5030 2 27 3950 3 32 3560 4 38
17 4910 1 13 4030 3 33 3630 5 49
18 4810 A 52 4130 5 56 3650 5 49
19 4790 5 65 4210 3 34 3390 7 64
20 4670 18 227 4130 4 45 3240 7 61
21 4400 12 143 4130 5 56 3310 6 54
22 4400 4 48 3560 5 48 3310 8 71
23 4030 2 22 3710 3 30 3310 7 63
24 4260 2 23 3910 3 32 3330 3 54
25 4810 2 26 4010 1 11 3160 6 51
26 4670 4 50 3390 3 27 2880 4 31
27 4560 4 49 3310 4 36 2880 4 31
28 4130 2 22 3240 4 35 1800 6 29
29 4150 2 22 3020 8 65 1700 3 14
30 4030 4 44 2950 6 48 1700 3 14
31 4450 4 48 - - - 1700 5 23
TOTAL 172180 - 3209 121490 -- 1583 92450 - 1384
JANUARY FEBRUARY MARCH
1 1700 5 23 2760 3 45 2460 6 40
2 1700 4 18 2620 7 50 2430 5 33
3 1600 4 17 2700 11 80 2400 6 39
4 1500 4 16 2640 6 43 2350 5 32
5 1300 4 14 2700 1 51 2370 4 26
6 1400 4 15 2700 6 44 2350 5 32
7 1500 8 32 2700 8 58 2620 6 42
8 1600 5 22 2700 6 44 2640 7 50
9 1700 6 28 2700 5 36 2640 8 57
10 1800 10 49 2700 5 36 2660 11 79
11 1900 18 92 2700 H 36 2660 7 50
12 2100 13 14 2700 8 58 2830 15 115
13 2200 16 95 2700 16 117 2960 10 80
16 2300 18 112 2640 8 57 3000 5 41
15 2400 12 78 2640 11 78 3000 6 49
16 2400 12 78 2830 7 53 3000 12 97
17 2300 15 93 2870 8 62 2880 6 47
18 2100 11 62 2870 10 77 2880 6 47
19 2300 8 50 2860 11 85 2910 8 63
20 2500 5 34 2860 16 124 2920 8 63
21 2700 6 44 2900 7 55 2920 6 47
22 2900 10 78 2900 8 63 2700 3 22
23 3000 13 105 2760 7 52 2640 2 14
24 3100 13 109 2640 3 21 2640 7 50
25 3200 11 95 2570 2 14 2640 8 57
26 3200 9 78 2500 6 41 2640 12 86
27 3100 12 100 2500 9 61 2640 10 71
28 2960 8 64 2500 6 41 2700 6 44
29 2760 5 37 - - - 2700 7 51
30 2760 5 37 - -- - 2700 4 29
31 2760 5 37 - - - 2700 2 15
TOTAL 70740 - 1786 75860 - 1582 83580 - 1568



104 KOOTENAI RIVLR BASIN
12301500 KOOTENAI RIVER NTAR REXFORD. MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR DCTOBER 1969 TO SEPTEMBER 1970

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT MEAN CONCEN-  SEDIMENT
DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE DISCHARGE ~ TRATION  DISCHARGE
DAY (CES) (MG/L) (TONS/DAY) (CFS) (MG/L) (TONS/DAY) (CFS) (MG/L) ({TONS/DAY)
1 2790 2 15 3360 10 91 23600 67 4270
2 2790 9 68 3440 13 121 25800 87 6060
3 2790 5 38 4090 38 420 31900 138 11900
4 2790 3 23 5470 50 738 40200 183 19900
5 2790 5 38 7420 128 2560 27600 222 28500
6 2910 4 31 10400 130 3650 49600 223 29900
7 3240 3 26 14000 132 4990 48800 142 18700
8 3590 6 58 16300 130 5720 46800 72 9100
9 3510 6 57 16400 85 3760 44400 56 6710
10 3510 6 57 15900 41 1760 42300 34 3880
11 3670 5 50 15000 24 972 37100 31 3110
12 3670 5 50 14100 20 T61 30400 29 2380
13 3560 6 58 12600 20 680 26000 25 1760
14 3390 5 46 11300 20 510 25200 22 1500
15 3240 4 35 10500 20 567 26900 28 2030
16 3210 & 52 11000 24 713 29600 94 7510
17 3180 8 69 15300 67 2770 34300 128 11900
18 3140 5 42 22900 146 9030 35900 133 12900
19 3170 8 68 24800 190 12700 34500 97 9040
20 3240 & 52 24700 218 14500 33800 69 6300
21 3390 4 37 24500 78 5160 32700 54 4770
22 3500 5 47 25300 148 10100 31600 48 * 4100
23 3510 7 66 26800 167 12100 30600 64 5290
24 3510 4 38 28200 154 11700 28400 62 4750
25 3540 7 67 29800 150 12100 24900 40 2690
26 3590 12 116 33500 132 11900 23300 24 1510
27 3590 11 107 38500 89 9250 21800 23 1350
28 3560 4 38 34900 79 7440 21700 24 1410
29 3400 5 46 29800 77 6200 22000 22 1310
30 3360 8 73 26300 78 5540 21400 35 2020
31 - - - 24400 68 4480 - - --
TOTAL 99130 -= 1568 580980 -~ 163083 973100 - 226550
JuLy AUGUST SEPTEMBER
1 21000 3z 1810 9100 8 197 4990 9 121
2 19700 29 1540 8800 8 190 4970 17 228
3 18300 25 1240 8380 6 136 5210 28 394
4 17400 20 940 8140 6 132 5450 14 206
5 17700 22 1050 7990 8 173 5400 9 131
6 17800 23 1110 8260 7 156 5210 7 98
7 17000 16 734 7840 7 148 5100 10 138
8 15600 13 548 7650 9 186 5190 8 112
9 14800 11 440 7650 8 165 5400 8 117
10 14800 10 400 7400 9 180 5130 9 125
11 14200 12 460 6810 12 221 5080 7 96
12 13600 13 477 6550 11 195 4880 6 79
13 12600 14 476 6420 9 156 4860 14 184
14 12200 12 395 6360 11 189 4640 5 63
15 11200 10 302 6340 14 240 4520 & 73
16 10600 11 315 6130 16 265 4480 5 60
17 10600 13 372 5780 12 187 4320 6 70
18 10500 12 340 5810 8 125 4280 5 58
19 10600 11 315 5780 10 156 4580 5 62
20 9960 12 323 5570 8 120 5950 8 129
21 9650 10 261 5350 5 72 6080 11 181
22 9680 7 183 5300 13 186 5900 8 127
23 9790 6 159 5240 10 141 5880 10 159
24 9370 9 228 5240 4 57 5880 9 143
25 8860 9 215 5300 5 72 5660 10 153
26 8710 10 235 5210 5 70 5350 6 87
27 8860 8 191 5170 6 84 5150 14 195
28 9130 11 271 5080 6 82 5080 6 82
29 9790 9 238 5130 13 180 4950 7 94
30 9790 15 396 5170 10 140 4910 5 66
31 9280 10 251 5130 4 55 - - --
TOTAL 393070 - 16215 200080 -~ 4656 154480 - 3831
TOTAL DISCHARGE FOR YEAR (CFS-DAYS) 3017140

TOTAL SUSPENDED-SEDIMENT DISCHARGE FQR YEAR (TONS) 427015



KOOTENAI RIVER BASIN 105
12301850 KOOTENAI RIVER AT WARLAND BRIDGE, NEAR LIBBY, MONT.

LOCATION.--Lat 48°30'00", long 115°177'02", in NW4NE4NE% sec.34, T,32 N., R.29 W., Lincoln County, temperature re-
corder at gaging station on right bank at county road bridge, 0.1 mile downstream from Barron Creek, 14.5 miles
northeast of Libby, and at mile 228.6.

DRAINAGE AREA,--8,892 sq mi, approximately.

PERIOD OF RECORD.--Water temperatures: June 1962 to September 1970 (seasonal records only).

EXTREMES, ~~1969-70:
Water temperatures: Maximum, 20.5°C July 18+22, Aug. 6-8.

Period of record:
Water temperatures: Maximum, 20.5°C July 18-22, Aug. 6-8, 1370.

REMARKS,~-Recorder removed Nov. 6 to Apr, b, Records furnished by Corps of Engineers, U.S. Airmy.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY OCTOBER NOVEMBER DAy OCTOBER NOVEMBER DAY OCTOBER NOVEMBER
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 13.0 10.5 12 9.0 23 9.0
2 11.5 10.0 13 8.5 24 9.0
3 11.0 10.0 14 7.0 25 9.0
4 11.0 9.5 15 6.5 26 7.0
5 10.5 9.0 16 6.5 27 6.0
& 10.0 S.0 17 €.5 28 5.5
T 10.0 8.0 18 €.0 29 5.5
8 9.5 8.5 19 6.0 30 6.0
9 9.5 8.5 20 5.5 31 6.5
10 9.5 8.0 21 6.5
11 9.0 8.0 —_— —_— 22 9.0 - MONTH 13.0 4.0 - —_—
DAy APRIL MAY JIE JULY AUGUST SEPTEMBER
MAX MIN MAX MIN MAX MIN vAX MIN MAX MIN MAX uIv
1 - - 11.5 8.5 - - 14eu 11.0 18.0 16.0 18.5 16.8
2 -= - 13.0 10.0 - 14.5 13.n 18.0 16.5 18.5 16,0
3 - 1440 11.0 -— 1.5 13,5 1R.0 16.5 18.0 15.5
4 - 1440 11.0 - 17.0 14.5 19.0 16.5 16.5 14.5
5 - 13.5 11.5 11.0 18.0 16,0 19.5 18.0 15.5 16,5
6 - - 13,5 11.0 13.5 11,5 18.5 1645 20.5 18.5 15.0 14,C
7 10.0 6.5 13.0 to.0 13.5 11.5 19.0 1742 2045 19.0 15.0 13.5
8 8.0 5.0 11.0 9.9 13.5 11.0 19.0 18.0 20.5 19.3 14.5 13,5
9 8.0 16.0 1J.0 9.0 13.0 11.0 19.5 18.0 270 17.4 14,5 12.¢
e 8.0 6.0 10.5 340 12.9 10.0 19.5 18.5 19.0 17.0 14,0 12.0
1L 8.5 6.0 16.0 8.5 11.9 9.5 1a.s 18.0 19.0 17.2 14.C 1.5
12 8.5 6.5 10.0 8.0 10.5 9.5 19.C 17.0 19.5 18.0 13.0 0.0
13 8.5 6.0 1C-0 9.0 10.5 9.5 18.5 15.5 19.5 18.0 11.0 Fat
14 8.0 6.0 165 9.6 11.0 3.5 17.0 15.0 19.7 17.3 10.5 Er
15 7.0 5.5 11.5 9.5 11.0 1C.0 1845 16.0 19.¢ 17.0 16.n BeS
16 7.0 5.5 13.0 16.5 11.9 10.0 13.0 17.0 9.0 17.3 1c.c 9.0
17 GG 545 13.0 11.5 12.0 10.0 20.0 18.0 19.0 17.0 1C.0 Fev
18 9.0 6.5 - - 13.5 11.6C 20.5 18.5 18.5 16.0 1C.5 9.
19 9.5 7.0 - - 14,0 12.0 2845 19,0 18.5 16,0 1.7 ERd
29 9.5 8.0 - - 1540 13.0 20.5 19.5 18.5 16.0 11.0 9.5
21 10.0 8.0 ~= - 15.5 l4.0 20.5 19.5 19,0 16.0 11.0 10.C
22 10.0 8.5 - 16,2 14.5 20+5 18.5 19.2 16.5 11.9 1C."
23 10.0 8.5 ~-= - 16.0 15.0 19.5 16.5 19.5 1742 1l.0 1040
24 9.5 8.5 - - 16,9 15.0 18,0 1645 19.5 17.0 11.0 9.0
25 3.5 7.0 - - 16.5 15.0 18.0 16.0 19.5 17.0 10.0 9.0
26 9.5 7.2 - - 16.5 15.5 17.0 15.5 19.5 17.0 10.5 9.
27 9.5 7.0 - - 1645 15.0 17.0 15.5 19.C 16.5 1t.0 9.3
28 Be5 6.5 - - 16.0 1445 17.C 16.0 18.5 16.0 11.0 9.5
29 9.0 7.0 - 15.5 13.0 17.0 15.5 18,0 15.5 11.5 3.5
3c 10.0 8.0 - 14.0 11.5 17.0 15.5 18.0 1545 11.5 10.0
31 - -~ - - - - 17.0 15.5 18.0 1640 - -

MONTH  10.0 5.5 14.0 8.0 16.5 9.5 20.5 11.0 20.5 15.5 18.5 6.5



106 KOOTENAI RIVER BASIN
12301933 KOOTENAI RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT.

LOCATION.--Lat 48°22'00", long 115°19'20", in SE4NE% sec.l17, T.30 N., R.29 W., Lincoln County, on downstream side
of bridge 3.5 miles downstream from Libby Dam, 11 miles east of Libby, and at mile 218.2.

DRAINAGE AREA.--9,047 sq mi.

PERIOD OF RECORD.--Chemical analyses: Water year 1967 (miscellaneous), October 1967 to September 1969 (daily), Octo-
ber 1969 to September 1970 (monthly).
Water temperatures: October 1967 to September 1570.
Sediment records: Octeber 1967 to September 1970.

EXTREMES.--1969-70:
Water temperatures: Maximum, 21.5°C Aug. 6; minimum, prnbably freezing point on many days during winter period.
Sediment concentrations: Maximum daily, 213 mg/1 June S; minimum duly. 1 mg/1l Oct.
Sediment discharge: Maximum daily, 27,200 tons June §; minimum daily, 8.1 tons Jan. S, 4

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

, . oIS-
015- 015-  SOLVED
DIS-  SOLVED SOLVED  MAG- PO~
SOLVED  MAN- CAL- NE- TAS-  BICAR-  CAR-
DIS— SILICA IRON GANESE C1uM SIuM SODIUM SIUM BONATE BONATE SULFATE
TIME  CHARGE  (SI02)  (FE) CHN) (cA) (MG} (NA) (K} (HCO3)  (C03) (S04}
DATE (CFS) (MG/L)  tUG/L)  (UG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L}  (MG/L}  (MG/L)}  (MG/L)
atT.
15... 1000 5550 5.2 16 25 39 14 3.6 . .8 150 ) 34
NDV.,
O4ees 1630 4340 6.8 115 48 41 13 4.5 1.0 148 o 38
DEC.
02... 1430 3000 6.7 101 34 41 14 4e1 2.2 170 o 41
JAN.
12... 1500 2300 1.2 30 14 48 16 5.9 .8 182 0 47
FEB.
Déeen 1430 2700 6.7 33 22 48 14 5.4 1.0 165 0 46
MAR. .
Q4eun 1415 2400 7.7 46 58 50 14 5.4 1.2 165 0 s1
APR.
06..s 1400 3080 6.0 15 38 “5 14 6.0 1.0 160 0 48
MAY
06ees 1430 10800 5.9 133 29 33 8.7 2.9 1.2 120 0 25
JUNE
LY 1800 40700 3.0 V] 11 23 6.0 1.9 5 94 ] 13
JULY
06e.s 1300 18100 4.5 47 17 32 8.8 2.4 .6 117 0 20
AUG.
04ues 1415 8650 .8 59 1 36 9.7 2.4 .5 133 ° 26
SEPT,
0l... 1330 5340 2.6 37 22 38 11 3.0 .6 136 [ 31
ols- .
DIS- SOLVED  DIS~ oIS~ NON-  SPECI-
SOLVED DIS~  SOLIDS  SOLVED  SOLVED CAR- FIC
CHLO-  FLUD- SOLVED (SUM OF  SOLIDS  SOLIDS HARD-  BONATE  COND-
RIDE RIDE N[TRATE BORON CONSTI-  (TONS  (TDNS  NESS HARD-  UCTANCE PH  TEMPLR-
(cL) tF) (B)  TUENTS)  PER PER  (CA,MG) NESS  (MICRO- ATURE
DATE  (MG/L)  (MG/L) (HGILI (UG/L)  (MG/L)  AC-FT) DAY} (MG/L}  (MG/L)}  MHOS)  (UNITS} (DEG C)
ocT.
15040 1.8 .7 .10 5.1 173 .24 2670 154 31 203 8.2 5.0
NOV.
04ess 3.3 .5 .10 1.0 181 27 2340 154 32 321 8.1 5.5
DEC.
BTN 5.0 .7 20 4L 205 .28 1690 175 36 351 T.e 0.0
JAN.
12... 3.6 .6 .30 9.0 219 31 1400 184 35 373 8.0 040
FEB.
Shaes 4.8 .8 20 23 209 .28 1520 176 41 340 Te4 0.0
MAR.
0bees 5.1 1.1 .20 4.9 219 .30 1440 184 49 312 8.0 0.0
APR.
06.0s 3.4 - .13 6.5 203 30 1850 168 37 362 8.3 8.0
MAY
06vas 2.2 .6 ot 2.9 140 .21 4430 122 23 245 1.1 12.0
JUNE
04eus 1.3 .2 24 4.0 97 .16 13000 82 H 190 1.4 10.5
JuLyY
06ua. 2.3 .2 .04 10 130 .19 6790 116 20 224 8.0 18.0
AUG.
04eus 1.9 .5 .00 10 144 .21 3640 130 21 262 8.1 18.0
SEPT.

olee. 1.6 & .01 10 156 24 2550 141 30 277 8.0 18.0




KOOTENAI RIVER BASIN 107

12301933 KOOTENAT RIVER BELOW LIBBY DAM, NFAR LIBBY, MONT.--Continued

Period of record:

Dissolved solids (1967-69): Maximum, 333 mg/l Feb. 1-26, 1968; minimum, 114 mg/1 June 1-9, 1969.

Hardness (1907-69): Maximum, 265 mg/l Dec. 14-31, 1967; manimum, 94 mg/1 June 22-30, 1969.

Specific conductance (1967-69): Maximum daily, 525 micromhos Dec. 24, 1967; minimum da:ly, 174 micromhos May 26,
1969.

Water temperatures: Maximum, 21.5°C Aug. 6, 1970; minimum, freezing point on many days during December to March.

Sediment concentrations: Maximum daily, 1,200 mg/l June 5, 1968; minimum daily, 1 mg/l Apr. 13, 1968, Oct. 15,
1969. .

Sediment discharge: Maximum daily, 200,000 tons June 5, 1968: minimum daily, 8.1 tons Jan. 3, 4, 1970,

REMARKS. - -Converted to monthly chemical quality sampling, October 1969. Recorder removed Nov. 4 to Apr. 6. Thermo-
graph records furnished by Corps of Engineers, U.S. Army. Records of discharge are given for Kootnai River at
Warland Bridge, near Libby (station 12301850). TFlow affected by ice Nov. 28 to Dec. 5, Dec. 28 to Mar. 9.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS- DIS-
SOLVED S0L-
AMMONTA  DRGANIC ORTHO VED= TOTAL COLOR
NITRO- NITRG- PHOS- PHOS~ PHOS- IPLAT~-
NITRITE GEN GEN PHATE PHORUS PHORUS TNUM-

TIML N) (N) N} (PO4) Py 1Py COBALT
(MG/L) IMG/L} IMG/L) (MG/L) IMG/L) {MGrL} UNITSH

1toud .02 03 .16 .10 »09 .19 5
1637 +00 -05 .10 «38 .22 »55 1
1430 00 .06 o1l «50 .25 .13 4
1500 <20 o1t .08 20 .C8 +C8 5
143V «ac «06 .08 o110 oG4 .08 3
1415 sl .09 07 40 .14 .18 2
1437 oy $02 .12 03 .10 .13 1c
1430 .11 203 «31 .28 <10 .24 15
1802 .00 .08 .18 <12 06 .43 10
1304 s .02 .12 .30 .13 .13 10
1415 .03 <03 «C4 45 .18 .18 2
133 WL <01 vt .26 +09 .10 2

FIELD DETERMINATIGNS

DIS- TUR- DIS- TUR-
SOLVED BID- SOLVED BID-
UXYGEN ITY OXYGEN ITY
TIME (MG/L} (JTU) DATE TIME (MG/L) (JTUY)
APR .
1000 1i.6 1.4 06aae 1400 1l.4 1.7
MAY
1630 1l.6 2.0 06404 1430 Fe3 32
JUNE
1430 13.6 1.8 [ 1800 9.2 58
JuLy
1500 12.6 1.6 06.ae 1300 8.t 3.0
AUG.
1430 12.8 1.2 LT 1415 9.4 2.0
SEPT.

1415 13.4 1.3 01w 1330 9.0 1.8



KOOTENAT RIVER BASIN
12301933 KOOTENAI RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT.-~Continued

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OCTOBER NOVEMBER OCTOBER NOVEMBER
DAY MAX MIN MAX MIN DAY MAX MIN MAX MIN
1 13.5 11.0 18 8.5 5.5
2 13.5 10.0 19 8.5 5.5
3 12.0 9.0 20 8.5 6.0
4 11.5 8.5 21 8.5 6.0
5 10.5 8.0 22 8.5 6.0
6 10.5 8.0 23 8.5 6.0
7 10.0 8.0 24 9.0 6.0
8 10.0 7.0 25 9.5 6.5
9 10.0 7.0 26 9.5 6.5
10 10.0 8.0 27 9.0 6.0
11 10.0 8.0 28 8.5 5.5
12 10.0 8.0 29 8.0 5.5
13 10.0 7.0 30 8.5 5.5
14 9.5 7.0 31 8.5 640
15 9.5 6.5
16 9.0 6.0 MONTH 13,5 5.5 - -
i 8.5 5.5
APRIL MAY JUNL JuLy AUGUST SEPTEMBER
MAX MIN “ax MIN mAX Py vax MLy MAX ML Y] MEN
- - 11.5 9.5 13.5 10.5 14.0 11.0 18.5 16.5 19.3 17.%
- 13.¢ 1C.5 1445 1745 15.5 13.0 18.5 16,5 19.0 1645
- 14,0 11.5 15 ¢ 13.0 165 1440 18.5 1645 18.5 1t.5
- 14.5 13.0 14.5 13.0 1845 15.0 19.5 17.¢ 8.0 15.0
-= - 14.5 13.0 14.5 12.0 15.0 16.5 22.C 18.o lo.2 1445
-= - 14.5 12.0 14.0 1145 13.C 16.5 215 18.5 15.5 14.5
11.0 14,0 1J.5 1447 11.5 19.¢C 17.9 21" 19.7 1545 14.¢
9.0 11.5 9.5 14,0 11.5 19.5 18,0 21.0 19.2 15.°
8.5 10.5 9.0 13.5 1.0 2..C 18.5 25.C 14eh
8.5 1".5 9.7 12.2 1745 2G40 1a.5 19.5 14.9
9.0 12.0 8.5 11.5 (g 1945 18.0 19.5 14.5
9.0 Te 6.5 115 1.0 1a.C 17.0 20.¢ 13.1
9.0 12.7 9. 11.5 1C.0 19,5 16.7° 2340 11.7
8.5 7.5 9.0 11.5 1t.0 17.0 15.5 19.5 1i.¢ o2
3.5 11.5 9.5 12. 1.5 19.7 16.) 19.5 1142 9
B.5 13.5 10.5 11.5 16.C 19.5 18.49 19.5 1e.C 1.0 9.5
9.6 13.5 1.5 13.0 1ued 2LeL 18.5 19.5 17.¢ 1.5 G5
9.5 13.5 19.5 la.C 11«5 2045 19,7 19.n 164y Tia2 29.5
0.7 124 9.5 19.0 13.C 21.¢ 19.5 19.0 16.% 11.0 1C.
G.0 1l.5 1C.0 15.5 14.0 21.¢ 19.4 19.0 1645 11.5 10.0
G.0 12.0 9.5 16.) 14.5 21,0 20.) 19.4 17.9 Lles 10.5
0.5 11.5 10.0 17.0 15.0 ?2'.0 18.5 19.5 17.7 1I.5 17.5
10.9 11.5 9.5 17.0 15.C 19.5 1e.> 274 8.0 1145 1045
1C.0 1240 1¢.0 17.2 15.7 19.0 17.0 29.0 1r.s 11.5 DeH
18.0 12.6 1C.5 18.0 15.5 18,5 16.5 FAAPR) 1R.5 1.5 ER
10.0 12.0 10.5 17.0 15.5 1e.0 16.9 bR 18.3 11.0 R
1C.0 12.0 lc.5 1645 15.5 18.0 15.5 19.5 17.0 11.5 9oy
1T.0 11.5 9.3 1645 1.0 18.0 1645 19.0 177 11.5 i,
10.0 10.5 8.5 1643 13,9 10,0 1640 18,5 1645 12.6 1u.0
10.5 Los 8.5 1422 11.5 17.0 16.0 18,5 16,5 12.0 1°.5
- - 1.5 9.5 -- -~ [ 16,0 10.5 16.5 -- --
11.0 6.5 14.5 8.5 18.0 10.0 21.0 1.0 21.5 16.5 19.0 9.0
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1870
(ONCE-DAILY RECORD MEASUREMENT)
NOvV DEC JAN FEB MAR APR DAY NOV DEC JAN FEB MAR APR
- 1.5 0.0 0.0 0.0 18 2.5 1.0 0.0 0.9 2.0
- 1.5 0.0 0.0 0.0 i9 3.0 1.0 0.0 0.0 2.0
——— 1.5 0.0 0.0 0.0 20 3.0 1.0 0.0 0.0 2.0
7.0 1.5 0.0 0.0 0.0 21 3.5 1.5 0.0 0.0 2.0
6.5 0.5 0.0 0.0 0.0 22 4.0 1.5 0.0 0.0 2.0
7.0 0.5 0.0 0.0 0.0 23 3.0 1.5 0.0 0.0 2.0
6.5 0.0 0.0 0.0 0.0 24 2.5 1.5 0.0 0.0 2.0
6.5 0.0 0.0 0.0 0.0 25 2.0 1.5 0.0 0.0 2.0
6.0 0.0 0.0 0.0 0.0 26 2.0 1.5 0.0 0.0 2.0
€.0 0.5 0.0 0.0 0.0 2 2.0 1.0 0.0 0.0 2.0
6.0 8.5 2.0 0.0 0.0 28 2.0 8.5 0.0 0.0 2,0
5.5 1.5 0.0 0.0 0.0 29 2.0 0.5 0.0 == 2.0
5.0 1.5 0.0 0.0 0.0 30 2.0 0.5 0.0 2.0
445 1.5 0.0 0.0 0.0 31 - - 0.0 2.0
4.0 1.5 0.0 0.0 2.0
3.5 1.0 0.0 0.0 2.0 AVG 4.1 1.0 0.0 0.0 1.1 -
3.0 1.0 0.0 0.0 2.0




KOOTENAT RIVER BASIN 109

12301933 KOOTENAI RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT,.--Continued

SUSPRYDBEC-SEDIMEMT NISCHARGLE, WATER YEAR GCTOBER 1969 TO SEPTEMBER 197¢

NCYIBER NOVEMBER DEZEMBER
MEAN MEAN MEAN
MEaM CONCEN= SFDIMENT M-AN CONCEN- SEDIMENT MEAN CINCEN- SEDIMENT
DISCHARGE TRATION DISCHARGF DISCHARGE TRATION OISCHARGE DISCHARGE TRATION DISCHARGE
Day (CFS) {MG/LY {TINS/DAY) (CFS) T%G/L) 1TDONS/DAY) (CFS) (M3/0) {TONS/DAY)
1 6740 13 237 4430 5 59 310t 4 33
2 T8CL 1 358 4340 7 R2 300C 3 26
3 8087 1 284 4280 7 81 2900 2 16
“ Te8l 13 272 4340 8 94 2900 4 31
5 T23C 9 176 428C 19 1186 2900 3 23
6 6708 7 127 461 22 274 3080 3 25
7 €450 5 &8 488U 9 119 3250 2 18
8 6280 5 85 494y 7 93 333C 2 18
9 6187 5 83 4790 7 91 353C 3 29
17 614l “ 66 4670 6 76 340C 12 110
1 6142 4 66 4580 5 62 3200 11 95
1 69500 3 49 4490 12 145 315C L3 51
13 57937 3 «7 4460 4 48 3180 7 60
14 5875 2 30 4340 “ 47 3280 3 8D
15 5550 1 15 428C 4 46 33R0 10 91
16 61l 2 29 4220 5 57 348D 4 38
17 S273 2 28 4280 7 81 3480 3 28
18 53157 3 42 4280 e 104 3380 2 18
19 5037 3 41 4130 5 56 3250 2 18
20 4373 “ 54 4347 4 44 323C 2 17
21 4940 = 6T 4105 4 46 3150 2 17
22 4850 4 52 4100 6 66 3200 3 26
23 “130 4 52 4017 5 54 33390 4 36
24 4790 4 52 3980 5 54 3280 3 53
25 4730 2 26 3952 6 64 310¢ 5 42
26 4790 2 25 378C 7 71 2900 “ EXS
27 4542 3 38 3650 5 49 237C 3 19
28 4547 4 50 350¢ 4 38 1800 2 9.7
23 4522 4 49 3303 3 27 1700 2 9.2
3% 4490 4 4B 3200 3 26 1600 3 13
31 4667 3 36 - - - 1600 “ 17
TUTAL 175963 - 2670 126230 - 2268 92430 - 1095.9
JANJARY FESRUARY MARCH
1 1670 “ 17 260u A 56 2500 e 14
2 1600 2 8.5 2700 3 22 2400 2 13
3 1508 e 8.1 2738 & 23 240C 2 13
4 1502 2 8.1 270, 3 22 2400 “ 26
5 1522 + 11 2700 9 66 2400 5 32
] 1572 6 24 2706C 5 36 2500 3 20
7 1607 8 35 2708 2 15 2600 5 35
€ 1820 21 ez 2700 3 22 2600 12 B4
? 2012 11 59 27ul 2 15 2700 13 95
1 2150 12 68 270C 2 15 2700 13 95
11 227 8 48 2700 2 15 26602 12 86
12 230C 13 31 2705 3 22 2630 7 50
13 2400 Q 58 270¢ 2 15 2580 R 56
14 2527 [ 41 277G 2 15 2610 & 56
1s 2633 @ 56 2840 ? 15 268C 7 51
16 2500 o 34 290, ? 16 273¢C 3 66
17 26407 4 26 Ano. 2 16 2850 6 “6
18 23371 4 25 310c 2 17 2900 5 39
16 2327 3 19 3 2 17 280C 5 38
< 2400 3 19 3302 3 24 2755 7 52
21 P13 4 27 4307 3 23 2730 5 37
22 262, 4 28 290+ 3 23 275¢C 7 52
23 2732 4 29 230, 5 38 2800 11 R3
24 JRAC 7 53 270 6 44 2880 11 as6
25 2937 o 47 2602 5 35 2930 13 79
26 3220 “ 32 267. 21 293C 9 71
z 3730 “ 32 250+ 34 2900 19 78
28 2922 3 23 250 23 288, 1 86
29 283" 3 23 == - 2908 1 78
30 2720 El 22 - 288C 7 54
3l 2627 4 28 - - -= 288C 3 70

TOrAL 72930 - [L91.8 77100 - 708 83850 - 1741



1o KOOTENAI RIVER BASIN
12301933 KOOTENAI RIVER BELOW LIBBY DAM, NEAR LIBBY, MONT.--Continued

SUSPENDED-SEDIMENT DISCHARGE, WATER YEAR DCTOBER 1969 T0 SEPTEMBER 197D

APRIL May SINE
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CDNCEN- SEDIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE
DAY {CFS) {MG/L) {TONS/DAY) {CFS) {MG/L) {TONS/DAY) tCFS) {MG/LY {TONS/DAY)
1 2880 4 31 3500 23 217 24400 162 10700
2 2859 4 31 3650 26 256 25600 162 11200
3 2880 & 47 416D 26 292 31300 179 15100
4 2880 11 86 5650 26 397 40700 182 20000
5 2880 1t 86 764C 42 866 47300 213 27200
& 3980 11 91 1D8DO 116 3380 50300 197 26800
T 3580 11 106 14600 124 4890 50100 196 26500
8 3980 3 97 17000 102 4680 4810D 144 18700
9 3860 8 83 17100 80 3630 45000 107 13000
10 3750 6 (23 16800 (23 2770 42500 1333 12700
11 3890 6 63 15900 51 2190 38400 99 10300
12 4010 7 16 14800 39 1560 32200 46 4000
13 3920 & 64 13400 39 1410 27300 43 3170
14 3750 5 51 12100 44 1440 25500 46 3170
15 3550 5 48 11200 142 4290 26200 52 3680
16 3459 S 47 11500 162 5030 29100 137 10800
17 3330 5 45 15100 174 7090 33300 154 13800
18 3230 & 52 23500 158 10000 36400 151 14800
19 3230 & 52 26600 95 6820 35200 129 12300
20 3350 6 S4 26000 84 59C0 33600 36 3270
21 3500 8 76 25900 94 6570 3206D 30 2590
22 3600 10 37 26590 121 B660 30300 34 2780
23 3680 10 99 28300 118 9020 29600 31 2480
24 3750 12 122 30200 120 9780 2800D 37 2800
25 3860 7 73 31600 17 9920 25500 36 2480
26 3890 6 63 33600 112 10200 24000 5) 3240
27 3750 5 5% 40500 104 11400 22400 47 2840
28 3630 7 69 4180D 89 10000 21800 21 1240
29 3550 7 61 35260 53 5040 22300 29 1200
30 3500 8 16 29800 48 3860 21600 21 1220
31 - - - 26400 66 4700 - - -
TUTAL 105040 - 2064 620600 -— 156318 980000 - 284060
JuLy AUGUST SEPTEMBER
1 21400 19 1100 9600 20 518 5340 T 101
2 20800 9 505 9300 13 326 5220 10 1641
3 19600 9 4T6 9000 8 194 5190 8 112
4 18500 9 450 8650 10 234 5470 T 103
5 18000 9 437 B460 12 274 5600 6 91
6 18100 10 489 8280 11 246 5530 6 90
T 18000 5 243 8160 8 176 5370 & 87
8 17000 6 215 8090 10 218 5250 6 85
9 16000 9 389 8020 7 152 5370 5 72
10 15500 5 209 7870 7 149 5440 3 44
11 15000 12 486 7540 7 143 5280 4 57
12 14400 17 661 1120 8 154 5120 4 55
13 13800 6 224 6910 14 261 4970 3 54
14 13100 9 318 6770 16 292 4910 12 133
15 12400 8 268 6700 20 362 4780 T 90
16 11600 13 407 6560 11 195 4660 14 176
17 11300 13 397 6250 11 186 4540 3 368
18 11220 8 242 6129 10 165 4450 6 12
19 11200 6 181 6060 8 131 4680 5 &0
20 10800 6 175 5920 7 112 5090 & 82
21 10500 7 198 5730 5 77 6060 & 98
22 10000 1 189 5600 4 60 6020 7 114
23 9800 13 344 5530 10 149 5890 7 111
24 9600 15 389 5500 9 134 5960 4 64
25 9400 19 482 5500 7 104 5890 6 95
26 9200 22 546 5500 T 104 5660 3 46
217 9300 16 402 5640 9 132 5370 14 203
28 9500 13 154 5370 T 101 5190 13 182
29 9700 10 262 5340 7 101 5090 10 137
30 980D 13 344 5310 8 115 5060 9 123
31 9800 13 344 5440 17 250 - - -
TOTAL 414300 - 11586 211640 -- 5815 158250 -- 3246
TOVAL OISCHARGE FOR YEAR ICFS-DAYS) 3116170
TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS) 472663.7

PARTICLE~SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; Ny, IN NATIVE WATER: Py PIPET; S, SIEVE:
V, VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER)

WATER PARTICLE SIZE

TEM- SUSPENDED METHOL

PERA~ CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED OF

TURE DISCHARGE TRATION DISCHARGE ANALY-
DATE TIME (°C) {CFS) {MG/L) (TONS/0AY) ,002 .0D4 ,008 .016 .031 .062 125 .250 .50D 1.00 2.00 SIS

JUN 04 1830 1u.5 41600 302 33900 - 11 - 30 - 70 86 99 100 - - VPWC
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KOOTENAI RIVER BASIN 111
12301990 FISHFR RIVER ABOVF WOLF CRFFK, NFAR LIBBY, MONT.

LOCATION.--Lat 48°13700", long 115°16'20", in SC% sec.l, T.28 N., R.2Y W., Lincoln County, at hridge l.o miles up-
stream from Wolf Creek and 18 miles southeast of Libby.

DRAINAGE AREA.--768 sq m1.

PERIOD OF RECORD.--Chemical analyses: Water year 1567 (miscellaneous), October 1967 to September 1970 (discontinued).
Sediment records: Water years 1968-70 (partial records) (discontinued).

REBMRKS.--Water»discharge estimated from records for Wolf Creek near Libby (station 12301399), and Fisher River near
Libby (station 12302055), Flow affected by 1ce during most of winter period

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

o1s-
DIS- DIs- SILVED
nis- SULVED  SNLVEN MAS- PO
SOLVED MAN- cAL- NE- TAS- BICAR- CAR~
DIs- SILICA 1RON GANESE clum SIum SDpIUM STUM ENRATE  BONATE  SULEATH
TIME CHARGE  (5102) (FF) (MN) (CA) (MG) (NA) (K) (HCD3) ()3 (S0s)
DATE (CFS) (NG/L)  LUG/L)  (UG/L)  (MG/L) (MG/LY  (MG/L)  (MG/L)  (MG/L)  (Mu/LY  (MG/L)
ocT.
1540 1415 130 11 4 9 28 11 2.9 o8 135 2 5.8
NOV.
Qhene 1c15 120 12 47 20 24 9.9 3.0 Lo 136 N 5.8
DEC.
D244 0930 85 12 93 26 28 11 3.6 1.1 147 o 4.2
JAN.
12,0, 1000 125 13 48 Q 26 11 1.7 .6 131 a s
FEB.
Q4.un 0930 140 10 27 1 25 9.1 2.8 .8 120 0 4.3
MAR,
[T 0915 150 12 46 11 22 8.7 3.5 .8 115 N n
APR.
Obeas €900 365 11 57 15 19 Te4 2.8 .9 174 o 3.3
MAY
064 c9on 1870 7.5 149 28 8. 2.5 1.2 .9 39 v 2.7
JUNE
Obaos 0915 1480 5.8 ) 15 Ta4 2.7 1.5 .5 35 0 3.7
JuLy
06ua. 693C 270 9.5 %3 12 15 5.5 2.2 .6 21 , 3.5
AUG.
O4ene 0815 160 8.k 112 7 22 8,0 2.5 .8 115 3 .3
SEPT.
Dl... 0830 90 9.9 46 11 28 12 3.1 .9 130 © 6.
DIs-
DIsS- SOLVED oIs- Dys- NNN- SPECY~
SOLVED oiIs- SULIDS  SOLVED  SOLVED CAR- FIC
CHLO- FLUD- SOLVED (SUM OF  SDLIDS  SDLIDS  HARD- BANATF  CNND- TEN-
RIOE RIDE  NITRATE  BORON  CONSTI-  (TONS (TONS NESS HARD~  UCTANCE PH PERA-
cLy (F) (L1 (By  TUENTS) PER PER (CA,MG)  NESS (MICRO= TURE
DATE [MG/LY  (MBG/LY}  (MG/L)  (UG/L)  (MG/LY  AC-FT) DAY (MG/L)  (MG/L)  MHOS)  (UNITS) (DEG C)
ocT.
1s5... o4 o0 .10 1 126 .18 5.3 113 3 207 B.2 beb
NOV.
Obann o4 .1 .Co I 122 J1R 44,1 121 ) 211 8.0 4.
DEC.
02440 1.4 .1 W0 12 134 .20 33.7 1n7 0 278 7.9 0.0
JAN.
12440 1.8 .1 «09 1 122 W16 40.2 138 c 209 8.0 0.0
FEB.
Ohuae 1.0 .0 W60 11 112 .15 41.6 102 1 191 7.9 0.0
MAR.
O4uss .6 o1 .of 7.8 114 .15 45.8 9l o 190 8.0 0.0
APR,
0640 1.C .2 .04 10 97 a4 102 78 < 168 8.1 6.5
MAY
D6... .3 o .05 1 43 .08 283 31 0 24 7.5 4.5
JUNE
D4aae .5 . N2 5.0 39 .08 224 30 1 3 7.5 L]
JuLy
[T .7 w .16 6.2 78 .12 65.6 61 o 135 K.3 ta.n
AUG.
D4eun o4 .2 .00 1 97 .15 48.0 83 [d 170 8.C 14.5
SEPT.
I3 DN .2 o1 02 10 122 .17 29.6 331 5 2C4 7.4 1444
SUSPENDED SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR DCTOBER 1969 TO SEPTEMEER 1970
WATER WATER
TEM~ SUSPENDED TEM- SUSPENDED
PERA- DIs- CONCEN-  SEDIMENT PERA- DIS~ CONCEN-  SEDIMENT
TURE CHARGE ~ TRATION  DISCHARGE TURE CHARGE ~ TRATION  DISCHARGE
DATE TIME °cy (CFs) (MG/L) (TDNS/DAY) DATE TIME tec) (CFS) (MG/L) (TONS/DAY)
OCT D5 1130 7.0 145 11 4.3 APR 20 1145 5.5 475 68 87
oCT 20 1240 5.0 120 4 1.3 MAY 05 0920 5.0 1280 242 836
NOvV 20 1330 2.0 115 10 3.1 MAY 22 1115 7.0 1720 59 274
DEC 05 1125 0.0 90 4 «97  JUN 05 095D 8.0 1520 48 197
DEC 19 1005 0.0 125 2 .68 JUN 20 1315 13.0 725 15 29
JAN 06 1130 0.0 75 2 <41 JuL 07 0850  12.5 250 6 4.1
JAN 20 0945 0.0 130 4 1.4 JuL 19 1135 - 190 6 3.1
FEB 05 1600 0.0 135 2 .73 AUG 06 6945  15.5 145 7 2.7
FEB 19 0920 0.0 210 5 2.8 AUG 20 1430 ——- 95 6 1.5
MAR 05 1625 1.0 145 8 3.1 SEP 08 1100 12.0 110 2 .59
MAR 19 1450 5.0 23D 5 3.1 SEP 18 1110 10.0 100 1 .27
APR 06 1545 9.0 365 38 37



112 KOOTENAI RIVER BASIN
12301990 FISHER RIVER ABOVE WOLF CREEK, NEAR LIBBY, MONT, --Continued
CHEMICAL ANALYSES, WATER YEAR QCTOBER 1969 TQ SEPTEMBER 1970

FIELD DETERMINATIONS

DIS— TUR- DIS- TUR- DIS- TUR-
SOLVED BID- SOLVED BID~ SOLVED BID~
OXYGEN Iy OXYGEN Ty OXYGEN 1Ty
TIME (MG/L) (JTU} DATE TIME (MG/L) TV DATE TIME (MG/L) WTY)
FEB. JUNE
1415 11.8 s 04. 0930 12.2 1.0 Q4eos 0915 10.3 17
MAR . JuLy
1015 11.2 b [P 0915 13.0 .6 [oJ- P 0930 8.6 .7
APR. AUG.
0930 13.0 .5 0644 0900 11.2 5.5 oL 0815 8.6 .6
MAY SEPT.
1000 12.0 .9 0644 0900 11.1 80 0l... 0830 8.6 o4

12301999 KOLF CREER NEAR LIBBY, MONT.

LOCATION.~~Lat 48°147'0I”, Iong 115°16'02", 1n SE4NE% sec.34, T.29 N., R,29 W., Linceln Countv, at bridge 0.4 mile
downstream from gasing station, V.6 mile upstream from mouth, and 16.5 miles scutheast of Libbv.

DRAINAGE AREA,-~210 sq m1 (at maging stationl,

PERION OF RECORD.--Chemical analyses: Water year 19067 (miscellaneous), October 1967 to September 1669 (daily),
Octoher 1909 tc September 1970 (monthlv) (disceontinued).
Water temperatures: August 1967 to September 1970 (discontinued).
Sediment records: September 1967 to September 1970 (discontinued).

EXTREMES.=-~1569-70:
Water temperatures: Maximum, 25.5°C July 8, 20; minimum, freezing point on many days during winter period.
Sedinent cencentratiens: Maximum dailv, 293 mg/l May 6; minimum dailv, 1 mg/l on several days during October
and November,
Sediment discharge: Maximum daily, 460 tens May 1&; minimum daily, 0.03 ton on several days during Octcber.

Period of record:
Dissolved solids (1967-69): Maximum, 179 mg/1 Dec. 12-25, 1967; minimum, 79 mg/l May 1-17, 1969,
Hardness (1967-69): Maximum, 132 mg/1 Dec. 12-25, 1967; minimum, 34 mg/l Mav 1-17, 1969.
Specific conductance (1967-68): Maximum dailv, 308 micromhos Dec. 15, 1967; minimum daily, 65 micromhos May 12,

1969,

Water temperatures: Maximum, 25.5°C July 8, 20, 1570; minimum, freezing point on many days during winter periods.
Sediment concentrations: Maximum dailv, 1,000 mg/l Feb. 20, 1968; minimum daily, 1 mg/1l on many days during 1869,
Sediment discharge: Maximum daily, 3,460 tons Apr. 24, 1960; minimum daily, 0.03 ton on several davs during 1969.

REMARKS.-~Converted to monthlv chemical quality sampling, October 1069, Temperature recorder at gaging station
0.4 mile upstream from sampling site. Tlow affected by ice Nov. 17-20, Nov, 23 to Mar. 25. During periods of
1ce effect, sediment samples are taken in open channel,

CHEMICAL ANALYSESs WATER YEAR OCTOBER 1969 TU SEPTEMBER 1970

01%-
vIS- 01s- SOLVFD
015- SOLVED  SULVED MAG- PO-
SNLVED MAN- CAL- NE~ TAS- BICAR- CAR-
01S§- SILICA IRON GANESE cIum sTum SODIUM STUM BONATE  BONATE SULFATE
TIME CHARGE  (510?) (FE} (MN} (CAY (M5) (NAL () (HCO3}  (CO03) (5041
DATE (CFS) (Mu/L)  (UG/ZLY  (ULZLY  (MG/LY  (MG/LY  IMG/L)  IMG/L)  (MG/L)  (MG/L)  IMG/L
ueT.
15... 1315 12 17 104 9 31 8.1 8.0 2.9 146 0 11
NOV.
“been 1307 53 18 51 15 30 7.3 8.3 2.4 148 9 11
DEC.
... 1090 11 21 59 27 36 9.3 9.5 2.7 leo o 13
JAN.
12... 1oc 17 18 b6 L7 33 8.7 9.0 2.3 154 0 13
Flbe
Yaees 171s 10 17 69 17 31 7.8 8.7 2.3 Lag o 1
MAR,
Chaan 1945 7.4 18 T pl 34 8.6 10 2.6 150 2 14
APR.
S6e.. o3 48 14 56 25 28 7.7 9.6 2.8 128 4 17
MAY
O6eas 1945 “18 183 3o 51 9.3 2.0 2.9 2.0 36 [} 9.2
JUNF
RLTN 1ca0 tis 14 10 8 15 3.1 4.6 1.9 64 0 7.¢
JuLy .
Cohuue 1onc 27 1a 91 25 25 5.6 7.1 2.7 11 c 10
AUG .
Ohaus €915 16 12 96 8 27 6.3 7.6 2.0 123 < 11
SEPT.

clea. co3r a,9 13 56 17 29 7.0 7.8 2.4 133 0 1




12301999

CHEMICAL ANALYSES,

e

KOOTENAI RIVER BASIN

WOLF CREEK NEAR LIBBY, MONT.--Continued

WATER YEAR OCTOBER 196% TO SEPTEMBER 1970

DIS-
ofs- SOLVED 0Is- DIS- NON- SPECT-
SOLVED nis- SOLIDS  SOLVED  SOLVFD CAR- FIC
CHLO~ FLUD- SOLVED (SUM OF  SOLIDS  SOLIDS  HARD- BONATE  COND-
RIDE RIDE  NITRATE  RORON  CONSTI-  (TONS (TONS NESS HARD-  UCTANCE
(cLy (F) Ny (8)  TUENTS) PFR PFR (CA,MG)  NESS {MICRO-
(MG/L)  {MG/L)  (MG/LY  (US/L}  (MG/L)  AC-FT) 04Y) (MG/L)Y  (MG/L)  MHOS)
1.6 .2 <00 10 152 .21 4.92 111 c 242
2.4 .2 .00 12 152 .23 4.93 195 ¢ 244
3.2 o1 0o 12 176 .25 5.46 128 e 299
3,0 .2 00 445 163 .22 7.34 118 < 264
2.C .1 «090 17 152 .21 4.1C 109 r 244
3.4 .2 .04 6.8 165 W24 3.58 120 a 266
2.6 .2 .C5 14 149 .22 2141 102 o 241
1.2 3 -G8 23 61 .12 120 30 1 79
1.2 .C .ch 15 79 .14 33.2 49 ] 13,
1.9 .0 .02 10 124 [t 9.48 85 0 192
2.9 3 .01 3.0 13y .20 6,26 93 0 217
2.2 .2 .01 ir 338 .19 3.32 101 c 227
DLs- o1~
SOLVED SoL~
AMMONIA  ORGANIC  ORTHQO VED~- TCTAL COLOR
NITRO-  NITRG-  PHOS- PHOS~  PHOS- (PLAT—
NITRITE GEN GEN PHATE PHORUS ~ PHORUS  INUM-
TIME ) (N) (N] (P04 ) 12] 423 COBALT
DATE (MG/LY  IMG/LY  (MG/L)  (MG/L)  (NMG/L)  {MG/L)  UNITS)
ocT.
5.0 1315 .00 .08 .06 2 S04 .12 4
NDV.
0dase 1300 .00 .01 .10 s .15 .2R 4
DEC.
02... 1060 .00 .02 .14 .06 .07 .05 5
JAN.
12,.. 1100 .0C »02 .13 .9 S04 .06 9
FEB.
YN 1015 .00 .00 .09 .05 <03 .04 12
MAR.
Qbeun 0945 .00 .00 .09 .04 .02 .03 3
APR.
Céave 06939 .00 .02 “l4 .03 .02 .03 2z
MAY
26e0e 0945 .05 .02 .51 .02 .03 .19 62
JUNE
0benn 1940 .00 .02 .18 .06 3 .04 20
JuLy
064 1000 N .02 “43 .26 V03 .04 )
AUG.
Obeus cols .03 .04 .22 .08 .03 .05 6
SEPT.
ol 2930 .00 .02 .13 .07 .02 .63 2
ANALYSES OF MINOR ELEMENTS
015~ DIs- 0Is-
SOLVED DIS~ oIs- SOLVED ~ SOLVED ToTAL 3T 015-
ALUM= SOLVED  SDLVED  BERYL- CAD- CHRO-  SULVED  SDLVED
INUN ARSENIC  BARIUM LIUM MIUM MIUM COBALT  CODPPER
TIME (ALY 1AS) (BA) (BE) (co) (CR) (coy (cu)
DATE tUG/L)  (UG/LY  tUG/LY  LUS/L)  (UB/L)  (UG/L)  (UG/LY  UG/L)
acT.
15... 1315 60 o 0 _— b [ n 2
JAN.
12e40 1100 57 4 S - 0 0 [ 9
APR.
364 093, - 1 ¢ [} 9 0 3 1
JULyY
06eas 1ooe 92 3 0 [ o 0 o 23
DIS- DIs- oIS~ DIS-
oIS~ SOLVED o1s- SOLVED DIS- SOLVED  SOLVED DIs-
SOLVED  MOLY~ SOLVED  SELE- SULVED  STRON-  VANA- SALVED
LEAD B8DENUM  NICKEL NIUM SILVER TIUM DIUM ZINC
(PB) (MO} (NI} (SE) tAS) (SR) vy (IN)
DATE (UG/LY  tUG/ZLY  (UG/LD  (UG/LI  (UG/L)  (UG/L)  (UG/LY  (US/LE
ocT. .
15000 0 5 z 5 ¢ 232 N 3
JAN.
12400 2 2 2 o o 148 .0 7
APR.
06svs ] 3 2 12 < 168 .0 11
JuLy
06ucs c 7 [ 10 c 158 1.0 10

PH

113

TEM-
PERA-

TURE
(UNITS) (DEG C)

3.5

un

6.0



-

NN

sw N

OCTOBER
MAX MIN
li.u 2.0
13.5 3.5
9.5 B.0
B.5 6.5
8.0 642
9.2 8.0
8.5 7.7
9.C B.C
9.4 8.0
B.5 7.G
3.0 beS
6.5 5.0
5.8 3.
4.0 3.0
3.5 3.0
3.0 242
2.0 1.5
1.5 1.0
2.5 1.0
4.5 2.5
4e5 4.0
5.7 G
5.5 Ge5
6.C 5.5
5.5 Goil
5.0 4e5
4.5 4.0
445 4.0
4.5 4oy
5.0 4.5
6.0 4.5
1..0 1.0
APRIL
MAX I
3.5 2.5
3.5 3.0
4.5 2.5
3.5 2.5
.5 3.0
7.0 4.5
6. 4.5
4.5 3.5
Guly 3.5
4.5 4.0
4.5 4al
5.7 4.0
445 3.0
4.0 3.0
4.0 3.5
4ol 3.3
5e 3.0
5.0 4.2
6.0 4.5
6.C 5.5
6ol 5,0
6eC 5.0
6.1 Seb
6.0 5.5
5.5 4.5
5.5 4e5
5.0 [
5.0 4.0
5.0 4.2
6.5 4.5
7.0 25

123010909

CHEMICAL ANALYSES,

DATE TIME

15... 1315
Ol 1300

02444 1000

AN
12... 1100
EB.
04... 1015
AR .

04,40 0945

DIS~-
SOLYED
OXYGEN
(MG/L)

12.2

KOOTENAT RIVER BASIN

WOLF CREEK NEAR LIBBY, MONT.--Continued

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

FIELD DETERMINATIONS

(

TEMPERATURE (°C) 0OF WATER,

NOVEMBER
WA MIN
6.y 5.5
6.0 5.5
5.5 4.5
5.7 4.5
5.5 5.2
5.0 4.0
4.0 2.5
2.5 2.0
2.5 2.0
3.0 2.5
3.9 2.3
3.5 3.0
1.c 2.0
7.5 1.5
2.5 1.5
2.5 1.2
1.0 0.0
et 0.7
s e
0.5 3.3
.5 Q.u
0.5 c.o
€. 0.0
Ge3 Q. C
7.0 Ll
C.2 -0
0.0 0.C
.C 0.2
o G0

.2 0.0
6.0 0.0

MAY
AAX MIN
8.0 5.0
9.5 6.5
12.¢ 7.5
a.0 6.5
8.5 7.0
2.0 8.0
8.0 6.5
6.5 6.0
7.9 6.5
7.0 6.C
640 4.5
5.C 4.0
5.0 5.0
7.C 6.9
8.0 7.9
9.u 8.0
9.5 9.9
9.0 8.0
3.5 8.5
3.5 8.5
3.5 8.0
8.5 8.0
9.5 8.3
10.5 9.5
11.5 0.0
12,0 .5
1.5 J.0
10.¢ 9.5
9.5 8.5
10.0 8.0
17.6 3.5
12,0 4.0

TUR~
BID-
Ty
JTU)
.8
1.0

1.8

WATER YEAR OCTOBER

DECEMBER
MAX MIN
0.0 2.0
.0 2.0
0.0 0.0
0.2 0.0
Ged 28]
0.0 0.C
3.0 040
c.0 9.0
0.0 ©.c
0.0 2.0
2.0 0.0
0.7 Cs0
0.0 0.0
0.3 3.0
0.2 [
0.0 Q.0
c.0 C.C
2.0 0.0

.0 Q.0
9.0 2.0
0.2 Q.0
Ja. 0.2
Qe 2.0
Juu Q.0
043 0.0
0.0 0.0
0.0 0.0
0.0 Qa0
0.2 c.0
c.n 0.0
0.0 0.0
0.0 .0

JUNE

MAX MIN
Léo 1.0
15.5 11.5
1645 13.0
17.5 14.0
18.0 15.0
18.0 15.5
17.5 15.5
16. 14.0
16.0 14,0
14.5 13.2
13.5 12.5
13.0 12.2
12.0 12.0
13.2 12.0
13.0 12.5
12.5 12.0
15.0 12.0
16.0 13.0
19.0 15.0
20.0 16.0
22.9 18.0
22.5 19.0
23.3 18.0
23.0 19.9
23.3 18.0
22,9 18.5
2C.5 19.3
20,90 17.0
17.5 15.0
15.2 14.0
23.0 1n.0

TIME

0930
0945
1040
1000
0915

0930

DIS-

SOLVED
OXYGEN
(MG/L)
10.4
10.1
8.8
8.2
8.8

8.8

TUR-
BID~-

(JTW)

24
58
4.1
.9
.9

.5

1969 TO SEPTEMBER 1970

JANUARY
MAX MIN
0.0 0.0
G.0 0.0
0.0 0.0
C.0 0.2
0.0 0.2
T.C 0.0
L. 0 0.0
.0 0.0
0.0 0.9
C.0 Qa2
[ 0.9
0.0 C.0
c.c 0.0
0.0 Q.¢
0.C Q.0
GeC 0.2
0.0 0.0
0.0 0.2
0.0 0.2
G.0 2.3
D.0 9.0
0.0 0+
a0 0.3
C.0 0.9
Ue 0.9
C.C 0.0
3.0 0.0
C.0 0.2
0.0 0.0
0.0 0.9
0.2 0.2
0.0 0.0

JuLy

MAX MIN
17.0 12.0
18.5 14.0
21.5 1445
2440 17.9
25.0 18.5
24.0 18.0
25.0 17.5
2545 18.0
2540 19.0
23.0 19.5
22.5 18.5
21.0 17.5
19.0 17.0
21.5 15.5
23.5 1640
23.0 17.2
24.0 19.0
25.0 18.0
25.0 18.0
25.5 19.0
23.5 20.0
2t.0 18.0
2L.0 16.0
20.5 16.9
20.C 17.3
18.5 17.0
22.0 16.0
21.0 18.0
19.5 15.5
19.0 15.0
23.5 13.5
25.5 iz.0

FEBRUARY

20000 ©OODOO
©oooDd0 ©meEoOoD

MAX

21.5
2045
215
23.0
21.5

23.5
23.0
21.0
20.0
20,5

21.0
21.5
20.0
20.0
20.0

20.5
19.5
18.5
19.0
19.5

20.5
21.0
21.5
21.0
21.0

19.5
18.5
18.0
18.0
18.0
19.0

23.5

MIN

0.0
G.0
0.0
0.0
3.0

coweoo
IR
COOLO VLOLO OOOVO

coeo0

AUGUST
MIN

14.5
17.0
16.0
16.0
18.0

17.0
18.0
1840
15.0
15.0

15.0
16.0
16.0
15.0
14.0

15.0
15.0

MARCH
MAX HIN
0.0 0.0
0.0 a.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 Q.0
0.0 100
0.0 ‘0.0
Q.0 0.0
1.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.C
0.0 C.0
0.0 0.0
0.0 0.0
Q.0 0.0
0.0 0.0
0.0 0.0
1.0 0.0
1.0 0.0
1.5 2.0
2.0 0.5
2.0 0e5
3.5 1.0
3.5 0.0
SEPTEMBER
MAX MIN
18.0 15.5
18.0 14.0
16.0 13.0
14.5 13.5
16.0 13.5
16.0 13.5
15.5 16,5
15.0 12.5
14,0 i1.0
13.0 10.¢C
13.0 10.0
10.0 6.5
8.0 5.5
1.5 5.0
8.0 Y-
8.0 6.0
9.0 6.5
11.0 8.0
11.0 9.5
10.0 8.5
10.5 9.0
10.0 9.0
10.0 8.5
8.5 6.0
8.0 5.5
8.0 55
845 6.0
9.0 1645
9.0 7.0
10.0 7.5
18.0 5.5




KOOTENAI RIVER BASIN 115
12301999 WOLF CREEK NEAR LIBBY, MONT.--Continued

SYSPENNED-SEDIMENT NISCHARGF, WATFR YCA® (ICTOAFR 1969 TN SFPTEMBER 1970

0CTARER NOVEMBER DFCFMBER
MEAN ME AN MEAN
MEAN CONCEN- SEDTMENT MEAN CONCEN- SFOIMENT MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION D1 SCHARGE DISCHARGF TRATION DISCHARGE
1CFsST M6/} (TONS/ DAY} (CFS) tMG /L)Y (TONS/NAY} 1CHSY (MG/LY ITONS/DAYY
15 2 12 12 4 .13 11 3 09
14 3 10 1L 13 .19 1 2 »06
13 2 .07 1 4 12 11 2 <06
13 2 <7 11 2 PR 11 3 =09
12 1 .03 13 2 06 19 4 .11
12 3 « 10 12 3 .10 9.5 3 U8
12 2 .06 11 3 +39 9.0 3 .07
12 1 .03 11 2 N6 9.5 6 .15
13 1 .04 1 3 «39 9.5 198 .28
12 1 .03 154 3 «J9 10 10 .27
12 2 .06 11 4 .12 19 6 .16
12 1 .03 11 17 50 1t 6 .18
12 3 .10 1 3 +09 1 6 .13
12 2 .06 1 2 «J6 11 4 .12
12 2 .06 1 3 .12 10 2 +09
12 1 .03 1L 1 33 10 2 .05
12 2 06 10 6 .16 11 2 06
12 2 + 06 10 5 .le 10 rd .05
12 S .16 10 3 «0R 19 2 +05
11 6 .18 11 4 .12 [l ? 05
12 1 +03 11 7 21 10 3 .08
12 1 +03 11 6 .18 19 3 .08
12 6 .19 10 3 .08 10 L3 a1l
12 3 .10 10 i .03 10 3 .08
Lz 3 .10 F.5 2 .35 9.5 2 <05
L2 1 .03 9.0 4 .10 9.5 3 .08
12 1 «03 8.5 4 +N9 9.0 6 <15
12 H .06 9.3 8 .19 9.5 s .13
12 2 .06 9.5 3 <78 9.1 4 <17
12 1 03 10 4 Wl 9.0 2 .05
12 3 .o - - - 9.0 2 .05
379 - 2.22 3165 -- 4.3 300 - 3.17
JANUARY FERRUARY MARCH
9.0 2 .05 |3 2 .6 10 4 .11
9.5 3 .18 19 4 W11 10 4 11
9.0 2 .05 10 6 L6 9.5 4 .10
8.0 ? .04 10 5 .14 9.0 5 <12
7.0 2 06 10 3 .08 9.5 T .18
8.0 2 .04 10 3 .28 10 21 57
9.2 5 .12 9.5 3 +08 14 54 2.0
10 8 .22 9.5 4 10 17 48 2.2
183 5 .15 9.5 4 <10 15 33 1.3
13 3 o1 9.5 3 <08 13 34 1.2
15 4 .16 9.5 3 <28 13 37 1.3
17 7 .32 9.5 3 «0R 13 28 .98
19 10 .51 9.5 4 «10 14 12 45
21 11 .62 9.5 3 +08 16 13 «56
23 8 50 9.5 3 08 15 16 65
18 4 19 13 3 .28 17 22 1.0
13 3 .1 20 14 .76 19 59 2.6
10 % <11 18 14 .69 13 52 2.5
3 7 .21 13 13 .46 18 103 5.0
12 10 .32 12 9 .29 17 56 2.6
13 7 .25 11 7 21 16 42 1.8
13 3 -1 il 6 .18 1R 33 1.6
15 2 - 08 10 5 .14 20 27 1.5
17 4 .18 10 6 .16 22 22 1.3
16 4 -7 10 8 $22 23 18 t.l
15 5 20 10 7 .19 23 16 .99
14 4 «15 11 5 .15 24 16 1.0
12 4 -13 m 2 .95 33 26 2.1
11 4 12 - - - 37 EXd 3.7
10 3 .08 -~ 36 3o 2.9
11 ? 06 -— - - 36 19 1.8
399.5 -- 5.48 305.5 -~ 5.18 562.0 - 45.32
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SUSPENDED-SEDIMENT DISCHARGEs WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

APRIL MAY JUNE
MEAN MEAN MEAN
MEAN CONCEN- SEDIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN—~ SEDIMENT
DISCHARGE TRATION DISCHARGE DISCHARGE TRATION DISCHARGE YISCHARGE TRATION DISCHARGE
DAY {CFs) (.4 ) (TONS/0AY) 1CFS) IMGZL) (TONS/DAY) {CFS) 16701 {TONS/DAY)
1 35 22 2.1 83 9 2,0 154 8 3.3
2 3T 30 3.0 111 21 6.3 140 T 2.6
3 33 27 2.4 187 128 65 128 14 4.8
4 36 22 2.1 291 216 170 115 10 3.1
5 37 18 1.8 394 21 224 102 8 2.2
6 50 15 2.0 529 293 418 90 7 1.7
T 93 18 4.5 593 225 360 83 9 2.0
8 81 33 T.2 585 130 205 15 10 2.0
9 73 23 4.5 500 100 135 70 13 2.5
10 T8 23 4.8 472 65 83 68 16 2.9
11 89 22 5.3 465 61 17 64 5 «86
12 84 19 4.3 427 564 62 59 2 .32
13 T 10 2.1 388 51 53 56 3 45
14, T2 11 2.1 389 50 53 56 5 76
15 66 9 1.6 408 55 61 63 9 1.5
16 60 7 1.1 489 190 251 65 6 1.1
17 55 3 1.2 634 244 418 84 10 2.3
18 54 10 1.5 174 220 460 81 17 3.7
19 56 8 1.2 662 104 186 7L 5 «96
20 62 11 1.8 579 55 86 62 5 -84
21 7 14 2.9 532 55 79 56 B 1.2
22 84 11 2.5 479 51 66 51 10 1.4
23 90 11 2.7 452 45 55 46 5 62
24 96 16 4a1 407 41 45 43 T <81
25 103 39 11 365 40 39 39 8 -_0@
26 97 15 3.9 338 31 28 37 6 «60
27 92 8 2.0 324 31 27 37 4 «40
28 86 8 1.9 262 38 27 42 4 45
29 a0 3 1.7 214 42 24 44 4 <48
30 19 6 1.3 191 22 11l 40 2 .22
31 —_— - -- 174 14 6.6 - - -
TOTAL 2112 - 90.6 12698 et 3782.9 2121 - 46,91
Jury AUGUST SEPTEMBER
1 38 3 <31 13 3 il 8.6 2 «05
2 36 5 .49 13 2 «07 8.5 2 «05
3 33 T .62 15 5 «20 8.3 3 07
4 31 6 «50 15 8 «32 9.0 3 «07
5 29 5 <39 14 5 19 10 3 -08
6 27 5 .36 13 2 «07 9.5 3 <08
T 25 5 .34 12 3 «10 9.2 5 «12
3 24 4 «26 12 5 .16 9.6 T .18
9 23 4 «25 11 3 <09 9.6 5 «13
10 22 4 .24 11 2 06 9.2 3 07
11 21 4 «23 11 2 <06 8.8 4
12 20 5 .27 11 2 <06 B.9 6
13 21 5 .28 10 2 «05 8.6 4
14 22 5 .30 10 2 «05 9.8 4
15 21 5 .28 10 2 «05 9.6 3
16 19 5 «26 10 2 «05 9.4 2
17 19 4 .21 9.8 2 05 9.4 2
18 19 5 .26 9.6 2 «05 9.3 2
19 17 6 «28 9.6 2 «05 9.3 2
20 16 5 .22 9.6 2 «05 9.3 2 <05
21 15 5 .22 8.9 2 «~05 9.4 2 ~05
22 15 4 .16 T.9 2 .04 9.2 3 07
23 15 3 .12 T.9 2 - 04 9.8 3 08
24 14 4 .15 7.9 2 «04 9. 3 -08
25 14 % .15 8.1 2 « 04 9.0 4 <10
26 14 4 «15 8.4 2 05 9.2 5 .12
27 14 4 .15 8.5 2 «05 9.1 4 .10
28 15 3 .12 8.5 2 «05 9.2 2 «05
29 15 3 .12 8.3 2 <06 9.2 2 «05
30 14 3 .11 8.4 2 =05 9%.1 2 «05
31 13 3 .11 8.4 2 <05 - - -
TOTAL 641 - T.91 320.8 - 2439 276.5 - 2.42
TOTAL DISCHARGE FOR YEAR (CFS5-DAYS) 20441.8
TOTAL SUSPENDED-SEDUIMENT DISCHARGE FOR YEAR ITONS) 3998.53

PARTICLE~SIZE DISYRIBUTION OF SUSPENDED SEDIMENY, WATER YEAR OCYOBER 1969 TO SEPYEMBER 1970
(METHODS OF ANALYSIS: B, BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATERy P, PIPET; $» SIEVE;
V¢ VISUAL ACCUMULATION TUBE; W, IN DISTELLED WATER)

WATER PARTICLE SI1ZE

TEM~ SUSPENDED . METHDD

PERA- CDNCEN- SEDIMENT PERCENT FINER THAN THE SIZE LIN MILLIMETERS) INDICATED OF

TURE O[SCHARGE TRATION DISCHARGE ANALY~-
DATE  TIME (°C) {CFs) iMG7L) ITONS/DAY) .0D2 .004 .008 .016 .031 .062 .125 .250 <500 1.00 2.00 SIS

MAY D6 1050 R.0 526 300 426 - 16 - 58 - 96 99 100 -— - - vPuC
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. 12302055 FISHER RIVER NEAR LIBBY, MONT.

LOCATION.--Lat 48°21'20", long 115°18'50", in SE%SE%NW% sec.2l, T.30 N., R.29 W., Lincoln County, at bridge 0.2 mile
upstream from gaging station, 1 mile upstream from mouth, and 11.6 miles east of Libby.

DRAINAGE AREA.--838 sq mi (at gaging station).

PFRIOD OF RECORD.--Chemical analyses: Water year 1967 (miscellareous), October 1967 to September 1969 (daily),
October 1969 to September 1270 (monthly).
Water temperatures: September 1967 to September 1970.
Sediment records: September 1967 to September 1970,

EXTREMES.--1969-70:
Water temperatures: Maximum, 23.5°C July 19, 20; minimum, freezing point on many days during winter period.
Sediment concentrations: Maximum daily, 432 mg/1 May 6; minimum daily, 1 mg/l on several days during October
and Augtst. N
Sediment discharge: Maximum daily, 2,800 tons May 6; minimum daily, 0.31 ton Aug. 16.

Perivd of record:

Dissolved solids (1967-69): Maximum, 143 mg/l Sept. 1-30, 1969; minimum, 56 mg/l June 1-13, 1968.

Hardness (1967-69): Maximum, 123 mg/l Sept. 1-30, 1969; minimum, 36 mg/l May 12-31, 1968.

Specific conductance (1967-69): Maximum daily, 254 micromhos Sept. 13, 1969: minimum daily, 63 micromhos May 30,
1969.

Water temperatures: Maximum recordeéd, 24.0°C July 11, Aug. 3, 1968; minimum, freezing point on many days during
winter periods. > .

Sediment concentrations: Maximum daily, 1,300 mg/l Jan. 28, 1968; minimum daily, 1 mg/l on several davs in 1967,
1969-70.

Sediment discharge: Maximum daily, 10,000 tons Apr. 24, 1969; minimum daily, 0.30 ton Sept. 17, 22, 1967.

REMARKS. - -Converted to monthly chemical quality sampling, October 1969. Temperature recorder at gaging station
0.2 mile downstream from sampling site. Flow affected by 1ce during most of winter period. During periods of
ice effect, sediment samples are taken in open channel.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS-
DIS- DIS- SOLVED
DIS= SOLVED  SOLVED MAG- PO-
SALVED MAN- CAL- NE- TAS- BICAR- CAR-
DIS- SILICA IRON GANESE CTuM STum 5001UM 5[UM BONATE  BOMATE SULFATE
TIME CHARGE  (5102) 1FE) IMN) (cay (MG) (NA) (K) (HCO3)  (CD3) 1504)
DATE (CFS) (MG/L)  (UG/LY  fUG/L)  (MG/L)  (MG/L)  (MG/L)  IMG/L)  (MG/L)  (MG/L)  IMG/L
ocT.
15, 1130 138 11 23 4 28 11 3.8 1.0 144 4 4.5
NOV.
Obaae 1430 130 13 51 2¢ 29 11 3.9 1.2 150 M 6.8
DEC.
02.0. 1230 95 13 1. 16 33 12 4.1 1.6 166 o 3.0
JAN.
12... 1345 140 11 8 Bl 27 1n 3.0 1.0 147 N 6.8
FEB.
Obeas 1300 150 1 25 : 25 9.7 304 1.0 133 : 9e 3
MAR. .
04aan 1230 155 11 90 0 25 8.2 3.0 1.2 125 ] 7.5
APR.
06... 1215 418 12 29 15 20 8.1 3.7 1.2 112 u 5.5
MAY
06.as 1230 2470 9.3 95 19 9.9 2.7 1.6 1.2 46 ] 3.7
JUNE
[P 1300 1620 6.5 8 7 8.8 2.7 2.1 3 42 < 3.3
JuLy
0b6eus 1130 299 11 13 17 19 [ 2.9 1.1 90 b} 5.7
AUG.
04eae 1100 175 8.6 90 20 22 8.6 3.2 1.C 129 2 4.7
SEPT.
0leas 1200 99 11 56 18 30 11 3.7 1.2 146 [ 7.0
DIS~
0fs- SOLVED DIS- DIS- NON- SPECE-
SOLVEO DIS- SULIDS  SDLVED  SOLVED CAR- FIC
CHLO- FLUO- SOLVED (SUM OF  SOLIDS  SOLIDS  HARD- BDNATE  CONO-
RIDE RIDE  NITRATE  BORON  CONSTI~  (TONS (TONS NESS HARD~  UCTANCE PH TEMP-
(L) CF) (N) 18)  TUENTS) PER PER (CA,MG)  NESS (MICRO- ERATURE
DATE (NG/L) (MG/L) (MG/L) we/sL) iMe/L) AC-FT) DAY) (MG/L) (MG/L) MHDS) (UNITS) (DEG C
.7 .c .00 10 132 .17 7.7 115 [ 224 8.9 5.0
.5 .1 .0C 1 139 .20 50,5 16 ° 23¢ 8.2 6.2
1.6 -1 .0c 17 150 .20 37.7 133 o 254 8.0 0.0
.2 .1 .00 1.1 133 .17 48.4 114 [} 228 8.9 0.0
.6 .0 .03 6.6 121 .16 49,2 102 c 255 7.9 0.0
.6 ol .01 2.9 119 .16 48,1 96 0 2cs 8.7 0.0
.8 .1 .03 4.3 107 .20 167 83 s 187 8.2 7.3
1.4 .0 <08 |} S4 L1000 473 35 [ 79 7.5 7.0
.5 .9 .03 5.0 46 W09 284 33 0 83 7.2 1.0
.7 .0 “12 7.3 92 .13 74.3 73 0 151 8.C 18.0
.6 2 +CO 12 108 7 58.6 90 0 192 8,0 17.0
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DIs- D15~
SOLVED soL-
AMMONIA  ORGANIC  ORTHO VED- TOTAL  COLOR
NITRO-  NITRO-  PHOS=- PHOS-  PHDS- (PLAT-
NITRITE GEN GEN PHATE PHURUS ~ PHORUS  INUM-
TIME (N) (N) (N) (P04) 1 ) COBALT
(MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  UNITS)
1130 .00 .09 .66 .01 .06 .15 1
1437 .00 .02 .33 .09 .23 .49 4
1230 .00 .02 .12 .04 “04 .04 1
1345 .02 .01 .17 B .05 .06 3
130 .co 25 .6 .09 .Ch .07 o
123 .00 .00 o7 .09 .03 .05 2
1215 .00 .01 .14 .00 .05 .05 15
123) .04 .01 .59 .06 .02 .30 28
13¢2 .00 .02 .16 .04 .01 .07 15
113u .00 .02 «23 .06 .02 .05 3
110 .o .G6 .65 .11 .04 .04 3
120. .00 .03 o4 .02 .01 .01 2
ANALVSES OF MINOR ELEMENTS
0IS- DIS- DIS-
SOLVED DIS- DIs- SOLVED  SOLVED TOTAL DIS~ DIS-
ALUM- SOLVED  SOLVED  BERYL- CAD- CHRD-  SOLVED  SOLVED
TNUM ARSENIC  BARIUM Lium MIUM MIUM  COBALT  COPPER
TIME (ALY (AS) (BA) (BE) (CD) (CR) (co) (v
DATE (UG/L)  (UG/L)  (US/L)  (US/L)  (UG/L)  (UG/L)  (UG/L)  (US/L)
ocT.
15... 113C 35 2 5 -- o 4 k) 2
JAN.
12... 1345 17 4 [ -- 0 o 1 4
APR.
RTINS 1215 -- 1 9 ° [ [ 2 o
JuLy
06t 1132 20 6 5 0 [ [ o 33
D15 DIs- DIS- OIS~
DIS- SOLVED LIs- SOLVED DIS- SOLVED  SOLVED DIS-
SOLVED  MOLY- SOLVED  SELE~ SOLVED  STRON-  VANA- SOLVED
LEAD BDENUM  NICKEL NIUM SILVER TIUM DIUM ZINC
(PB) (M0) (NI (SE) (AG) (SR) ) (IN)
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
15... o ] ¢ 2 c 132 .0 ]
JAN,
12400 2 c 1 2 0 124 .0 14
APR.
J6ans ¢ 2 3 8 ] 184 .0 5
JuLy
Cbaan 9 19 L 10 ) 106 2.0 9
FIELD DETERMINATIONS
D1S- TUR- DIS- TuR-
SOLVED BID- SOLVED BID~
OXYGEN ITY OXYGEN Y
DATE TIME (MG/L) Ty DATE TIME (MG/L) «JTY)
ocT. APR.
15... 1130 12.2 .5 06... 1215 11.2 20
NOV. MAY
04uas 1430 11.2 .6 06... 1230 10.7 98
DEC. JUNE
02... 1230 13.6 .6 04uas 1300 10.0 20
JAN. JuLyY
12... 1345 12.6 .9 06... 1130 8.6 1.2
FEB. AUG.
04uus 1300 12.6 .9 04uus 1100 8.6 .7
MAR. SEPT.
04, .. 1230 13.2 1.1 ol... 1200 8.8 .5

12302055

KOOTENAI RIVER BASIN

FISHER RIVER NEAR LIBBY, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
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12302055 FISHLR RIVER NEAR LIBBY, MONT.--Continued
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBRUARY MARCH
MAX MIN MAX MIN MAX MIN rax MIN MAX MIN MAX MIN
1 12.¢ 11.0 7.5 645 O.c .0 0.0 0.0 Gad CeS Ce
2 11.0 10,0 7.0 6.5 Q0 .0 0.0 C.C 2.9 G2 JaC
3 11.0 9.5 7.0 6.0 3.0 Cel 0.0 0.C 2.0 2.0 [
“ 11.0 9.0 6.5 6.0 Qe 0.C [P) C.0 J.0 0.0 A
5 9.5 8.5 6.5 6.0 De2 c.0 0.1 0.C Vel Cad 2.2
6 10.0 9.0 6.5 6.0 0.2 0.0 0.9 0.0 DeC 0.0 C.l
7 10.0 9.0 6.0 4.5 GaC 0.0 0.0 2.0 Jed 1.2 Qaf
8 10.0 9.0 5. 4a) Ul C.U d.0 n.0 0.0 1.5 0.5
9 9.5 8.0 440 3.5 0.0 C.C 0.0 0.0 T 3.0 1.5
1 9.0 7.5 5.0 4.0 Ca.u C.0 0.0 0.0 Jed 2.5 1.5
11 2.0 7.5 5.0 4.0 0.0 CeC 0«0 Cal 2.0 2.5 1.5
12 7.5 6.0 5.0 425 C.0 0,0 00 0.5 0.0 3.0 2.0
13 65 4.5 5.0 4.0 0.0 C.C 0.9 0.0 Ge0 3.2 2.5
14 5.5 5.0 4e5 3.5 () 0.0 [ ] 0,5 0.0 340 2.5
15 7.0 5.0 3.5 3.5 0.0 C.0 0.2 0.5 C.5 3.5 2.5
16 6.5 4.5 3.5 o.C 0aC Te0 Je5 4.5 3.5
1r 5.5 4.0 3.0 0.0 el 0.3 .5 3.5 2.5
18 5.0 3.5 2.2 CeQ C.C 0.0 Te5 3.5 2.5
19 50 3.5 1.5 0.5 2.0 0.0 Ua5 400 2.5
20 7.0 4.5 1.5 1.0 t.0 Ve Cab 3.5 2.5
21 845 6.0 1.5 Ca5 C«0 <0 Je5 4el 2.5
22 8.5 6.5 2.5 2.5 Q.C 0.9 GeS 4.5 3.5
23 8.0 7.0 1.5 1.0 GaC 0.0 Ce 4.5 beu
26 7.5 7.0 1.5 1.0 .C C.? Ce5 LT 4a”
25 7.0 6.5 1.0 1.0 3.0 0.2 9.5 4o 3.5
26 6.5 5.5 1.0 945 C.C Qe a3 5.0 4a7
27 6.0 5.0 1.0 Q.2 C.0 0.9 Jeb 5.5 4.0
28 6.0 5,5 V.5 0.0 .0 C.0 - 65 Se5
29 6.0 5.5 3.0 C.0 6.0 0.2 - 6.7 5.3
3 6.5 5.5 Je0 C.0 Cs0 0.9 - 5.0 4.7
31 7.5 6.5 - C.0 a0 .2 - -~ 5.5 .
MONTH 12.0 3.5 7.5 0.0 0.0 0.0 0.0 1.0 0.0 6.5 0.0
DAY APRIL MAY JUNE JULY AUGUST SEPTEMEER
HAX MIN Max MIN MAX MIN MAX MY Max MIN MAX ML
1 5.5 540 8.0 7.0 11.0 9.5 16.0 12.0 20.C 150 20,0 16.5
2 6.0 5.0 10.0 Be0 12.0 10.5 17.5 1440 19.5 17.0 18.5 la,r
3 6.0 5.¢ 10.0 8.5 12.3 11.C 20.0 15.2 19.5 15.5 1T.0 13.5
4 6.0 5.5 9.0 B.0 13.0 11.0 21.0 17.5 22.0 17.9 15.0 13.5
5 6.5 5.5 B.5 7.5 13.0 11.0 22.¢ 18.0 21.0 18.5 16.5 13.0
6 7.5 T.0 3.5 7.0 12.G 11.5 21.0 17.5 22.0 17.0 16.C 4.0
T 7.5 6.5 8,0 6.5 12.5 1l.5 21.5 16.5 22.0 lr.0 16.2 l4.5
8 6.5 5.0 7.5 6.0 12.2 11.0 22.0C 17,5 21.0 18,5 15.0 13,7
9 5.5 5.0 8.0 7.0 11.5 1.6 22.0 18,0 19.5 15.0 15.0 1.0
13 6.0 5.5 8.0 6.0 11.5 10.5 21.0 19.0 29.5 15.0 15.0 10.0
11 6.0 5.5 7.0 6.0 1l.0 10.5 2C.0 17.0 21.C 15.5 14.0 12.°
12 5.5 5.0 7.0 6.C 11.9 10.5 19.¢ 17.2 21.5 16,2 10.5 7.0
13 5.5 5.0 7.9 6.5 11.0 10.9 17.0 16.0 20.5 16.5 190.0 6.5
14 5.5 5.0 1.0 6.5 11.5 11.0 19.0 14,5 20.0 1540 10.5 549
15 5.5 5.0 9.0 7.0 11.5 11.0 21.C 16.0 20.5 14.5 11.0 beb
16 5.5 5.0 9.5 8.0 11.0 10.5 2045 17.5 20.5 1545 10.C 7.2
17 6.C 5.0 19.0 9.0 13.0 10.5 22,5 18.5 2340 15,5 9.5 7.5
18 6.0 5.5 10.0 7.0 14.9 12.5 23.C 18.0 19.0 14,0 11.5 8.5
19 7.0 6.0 9.0 8.0 15.0 13.5 23.5 18.5 19.0 13.5 12.5 1e.¢
20 7.0 6.5 9.0 8.0 16.0 14.5 23.5 19.0 2C.¢C 15.0 12.5 9.
21 7.0 6.5 9.0 8.0 16,0 15.0 22.0 19.5 20.5 15.3 11.5 9.5
22 7.0 6.5 9.0 8.0 17.0 16.0 19.5 17.5 21.0 15.5 11.0 9.5
23 7.0 6.5 10.0 8.0 17.0 16.0 19.5 15.¢ 21.0 16.3 11.0 9.5
24 6.5 6.5 10.0 8,0 17.9 16.0 19.5 16,0 20.5 16,0 10.0 6a5
25 645 6.0 10.5 B.5 L17.0 15.5 19.0 16.5 21.0 16.0 10.0 6.2
26 6.5 6.0 11.0 9.0 17.0 15.5 15.5 20.0 15,0 11.0 63
27 645 6.0 1C.0 840 16.0 15.5 15.5 19.0 14.C T.C
28 6.0 5.5 9.0 8.0 16.0 15.0 17.2 18.0 14.5 Rl
29 6.5 6.0 B.5S 8.0 16.0 13.5 15.0 18.5 14.0 85
32 7.0 6.0 3.0 8.0 13,5 12.0 15.0 19.0 14.0 9.0
31 - - .c 9.0 - - 14.5 19.0 15.0 - -
MONTH 7.5 5.0 11.0 6.0 17.0 9.5 12.0 22.0 13.5 20.0 5.5




MEAN
DISCHARGE
DAY (CFs)
1 173
z 180
3 189
4 170
5 160
6 153
7 150
8 151
9 156
10 160
11 155
12 148
13 143
14 141
15 140
16 141
17 142
18 141
19 139
20 135
21 132
22 133
23 130
24 133
25 141
26 139 |
27 135
28 135
29 134
30 132
31 132

TOTAL 4563

1 100

2 95

3 90

4 85

5 80

&6 85

7 90

8 100

9 110
10 120
11 130
12 140
13 150
14 160
15 150
16 140
17 130
18 135
19 140
20 145
21 150
22 155
23 155
24 160
25 160
26 155
27 155
28 140
29 130
30 120
31 130

TOTAL 3985

12302055

SUSPENDED-SEDIMENT DISCHARGE,

OCTOBER

MEAN

CONCEN~ SEDIMENT

TRATION DISCHARGE

(MG/L) (TONS/DAY)
5 2.3
5 2ot
6 3.1
3 1.4
2 +86
1 -41
1 41
2 .82
10 4e2
B 3.5
3 1.3
2 «80
4 1.5
& 1.5
3 1.1
2 76
3 1.2
1 .38
2 «75
1 .36
1 <36
2 72
1 «35
1 .36
3 1.1
1 +38
1 .36
1 «36
1 .36
1 «36
2 .71
- 34447

JANUARY
2 .54
2 #51
2 49
2 »46
2 43
3 469
5 1.2
7 1.9
7 2,1
6 1.9
13 4.6
17 6.4
11 4.5
5 2.2
T 2.8
8 3.0
&6 2.1
5 1.8
3 2.3
9 3.5
11 4.5
13 5.4
13 5.4
13 5.6
25 11
26 11
19 8.0
11 4.2
7 2.5
5 1.6
6 2.1
- 104.72

KOOTENAT RIVER BASIN

FISHER RIVER NEAR LIBBY, MONT,--Continued

NOVEMBER
MEAN
MEAN CONCEN- SEDIMENT
DISCHARGE TRATION DISCHARGE
(CFS) (MG/LY (TONS/DAY)
133 5 1.8
133 4 1.4
131 3 1.1
131 2 .71
134 3 1.1
150 4 1.6
145 7 2.7
141 3 1.1
140 2 .76
139 2 .75
138 3 1.1
1328 2 .75
135 2 73
133 & 1o
133 & 1.4
136 2 .73
135 2 .73
129 2 270
129 2 70
127 2 <69
130 3 1.1
136 3 1.1
131 4 1.4
132 3 1.1
127 & 1.4
123 7 2.3
123 5 1.7
117 12 3.8
115 8 2.5
100 3 +81
3944 - 39.16
FEBRUARY
140 8 3.0
145 12 4.7
145 17 6.7
150 14 5.7
145 8 3.1
150 8 3.2
155 10 4.2
155 8 3.3
150 5 2.0
145 4 1.6
140 & 1.5
140 & 243
144 9 3.5
144 8 3.1
146 5 2.0
180 11 5.3
260 15 11
254 14 9.6
226 10 6.1
212 6 3.4
202 4 2.2
196 3 1.6
191 & 2.1
186 & 2.0
183 3 1.5
184 2 <99
192 3 1.6
183 & 1.0
4843 - 99.29

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MEA
DISCHARGE
(CFS}

180

DECEMBER
MEAN

CONCEN- SEDIMENT

TRATION DISCHARGE

(MG/L) (TONS/DAY}
2 «51
2 W51
2 «51
3 .81
3 +81
3 .85
3 .85
6 1.8
9 2.7
6 1.9
2 .65
& 1.5
5 2.2
5 2.1
4 1.7
3 1.2
2 .80
2 75
2 +73
2 .73
2 .76
3 1.3
3 1.3
3 1.3
2 .78
9 3.4
17 6.0
11 3.6
3 +93
2 +59
2 .57
- 44,14

MARCH
5 2.4
7 3.3
9 4a2
10 443
9 3.9
7 3.3
5 2.7
7 4.7
8 5.0
7 441
6 3.4
5 3.0
5 2.9
5 3.1
5 3.1
7 4.8
10 7.1
9 6.1
8 5.4
7 4.8
7 4.8
10 7.0
15 11
16 13
16 13
13 11
11 9.0
18 16
27 26
22 21
13 12
- 225.4




TOTAL

TOTAL

MEAN

12302055

KOOTENAI RIVER BASIN

SUSPENDEN-SEDIMENT DISCHARGE,

APRIL

MEAN
CONCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE

(CFs$)

337
344
337
331
348

417
594
638
641
Tla

774
749
710
665
608

557
518
502
506
537

563
585
604
643
Too

670
643
616
580
553

16984

370
345
329
318
311

295
275
263
252
243

238
230
230
268
240

222
221
214
20B
198

190

7223

(MG/L) ({TONS/DAY)
la 13
le 15
14 13
13 12
27 25
47 53
a8 77
47 81
44 76
77 148
69 144
43 87
28 54
19 34
la 23
11 17
9 13
12 le
10 14
10 la
la 21
12 19
6 9.8
le 28
21 40
14 25
12 21
13 22
11 17
13 19
- 1150.8

JuLy
9 9.7
8 7.5
6 5.3
7 6.0
7 5.9
8 6.4
9 6.7
6 4.3
3 2.C
4 2.6
5 3.2
8 5.0
1t 6.8
8 5.8
5 3.2
8 4.8
12 T.2
9 5.2
7 3.9
11 5.9
17 8.7
10 5.0
4 2.0
5 2.4
6 2.8
4 1.9
2 .95
2 .97
3 1.5
3 1.4
2 -89
- 135,21

TOTAL DISCHARGE FOR YEAR (CFS-DAYS)
TOTAL SUSPENDED-SEDIMENT DISCHARGE FOR YEAR (TONS)

{METHDDS OF ANALYSIS:

DATE

MAY 06

PARTICLE~SIZE DISTRIBUTION OF SUSPENDED SEDIMENT,
By BDTTOM W!THDRAWAL TUBE;

TIME

1355

WATER YEAR OCTPBER 1969 TO SFPTEMRER 1970

May
MEAN
MEAN CONCEN- SEDIMENT
DISCHARGE TRAT1ON DISCHARGE
1CFS) IM6/1) { TDNS/DAY)
539 9 13
595 7 11
822 60 133
1210 249 813
1680 351 1590
2400 432 2800
2650 314 2250
2440 172 1130
2180 13R 812
2050 98 542
195C 63 332
1720 52 241
1520 57 209
1410 44 168
1380 48 179
1530 140 578
2200 215 1280
2790 257 1940
2520 137 932
2340 %0 505
2190 Ta 438
2200 75 446
2180 67 394
2210 79 47l
2170 72 422
2300 82 509
2330 92 579
1880 T4 376
155C 54 226
1360 43 158
1260 39 133
57556 - 20610
AUGUST
159 3 1.3
160 4 1.7
191 3 1.5
177 3 lia
167 3 lea
159 3 1.3
152 “ 1.6
145 5 2.0
141 3 1.1
136 2 73
132 2 .71
129 2 .70
125 ? .68
121 2 .65
119 2 + 64
116 1 <31
113 2 .61
110 2 .59
110 2 59
109 2 .59
107 2 .58
104 2 +56
102 2 +55
101 2 +55
100 k4 54
100 2 +54
98 2 .53
99 ? .53
99 2 +53
98 2 +53
98 2 .53
3877 - 26.07

Cy

Ve VISUAL ACCUMULATION TUBE; W,

WATER

TEM-

PERA- CONCEN-

TURE DISCHARGE TRATION

to (CFS) (MG/L)
7.0 2470 432

SUSPENDED
SEDIMENT
D1SCHARGE
{TONS/0AY}

2880

E
PERCENT FINER THAN THF SI1ZE (IN MILLIMETERS) INOICATED oF
AN

CHEMICALLY DISPERSED; Ny

FISHER RIVER NEAR LIBBY, MONT.--Continued

MEAN
DISCHARGE
(CFs)

1240
1310
1460
1590
1630

1490
1460
1310
1170
1100

937
840
803
794
852

1100
1030
889
831
787

734
688
643
582
545
493
476
505

443
404

2AR136

111

3410

121

JUNE

MEAN
CONCEN-  SEDIMENT
TRATION  OISCHARGE

tMG/L) {TONS/DAY)
20 6T
35 124
72 284
82 352
60 264
49 197
55 217
36 127
38 120
21 62
23 58
21 48
5 11
7 15
21 4“8
52 154
28 78
19 46
17 38
17 36
25 50
37 69
41 71
38 60
20 29
12 16
7 9.0
8 11
9 11
7 7.6
- 2679.6
SEPTEMBER
2 54
2 53
3 .79
3 .83
3 .94
3 .89
5 1.5
7 2.4
5 t.6
3 .95
12 3.6
36 11
15 4.5
4 1.3
2 .62
2 +60
2 .60
2 .60
2 .60
2 .60
2 <60
2 .60
“ 1.4
6 2.1
8 2.7
10 3.2
6 1.9
2 L64
2 .62
2 .60
- 49,35
146133
25198.21

WATER YEAR OCTOBER 1969 TQ SEPTEMBER 1970

IN NATIVE WATER; P, PIPET; S, SIEVE:
IN DISTILLED WATER)

PARTICLF SIZE

+002 .004 .008 .016 .031

-~ 18

- 50 =

.062 4125 .25¢0

88 94 98

-500 l.00 2.00 S1s

100 - - VpHC



122 KOOTENAT RIVER BASIN

12303000 KOOTENAI RIVER AT LIBBY, MONT.
LOCATION.--Lat 48°24'03", long 115°33'08", in NW4NE% sec.3, T.30 N., R.31 W., Lincoln County, at bridge on State
Highway 37 at Libby, 1,800 ft upstream from gaging station, 0.5 mile downstream from Libby Creek, and at
mile 204.6.
DRAINAGE AREA.--10,240 sq mi, approximately.
PERIOD OF RECORD.--Chemical analyses: July 1969 to September 1970.
CHEMCIAL ANALYSES, JULY TO SEPTEMBER 1969
DIS-
SOLVED
DIS~- PO- SOLIDS COLOR AMMONTIA
SOLVED TAS- CHLO- FLUO- (RESI- HARD— (PLAT- NITRO-
DIsS- IRON SIUM RIDE NITRATE RIDE BORON DUE AT NESS INUM- GEN NITRITE
CHARGE (FE) (K) (CLy (NO3} (F) (B) 180 C} [(CA,MG) COBALT (N) (N)
DATE (CFS) uG/L) (MG/L) {MG/L)Y (MG/L) (MG/L) tuG/L) (MG/L}Y (MG/L) UNITS) (MG/LY (MG/L)Y
JuL
09444 32700 - .5 .6 .2 -- 10 134 119 7 .16 .00
AUG
12... 9650 - - 1.4 «0 - 3 168 141 2 .00 .00
SEP
16440 6150 40 .8 2.4 .2 .7 8 171 162 1 .03 .00
DIs~ BIO-
TOTAL SOLVED CHEM- TOTAL
ORGANIC PHOS— PHOS— ICAL ORGANIC CHRO-
NITRO- PHORUS PRORUS TURBID- OXYGEN CARBON ARSENIC BARIUM CADMIUM MIUM COBALT
(N} (P) Py ITY DEMAND () (AS) (BA) (CD) (CR}Y (coy
DATE (MG/L} (MG/L) (MG/LY (ITU) (MG/L) (MG/L) uG/L) UG/L) (UG/LY (uG/L) (UQ/L)
JuL
09... .10 .27 .06 22 1.9 - - - - - -
AUG
12444 +52 .19 .13 4.0 .9 15 - - - - -
SEP
1644 .00 .10 .06 8.0 1.3 5.5 4 o o] o] [}
MOLYB- SELE- STRON- VANA-
COPPER LEAD DENUM NICKEL NIUM SILVER TIUM DIUM ZINC
(cu) (PB) (MO) (NI) (SE) (AG) (SR} V) (ZN)
DATE (e/L) (uG/L) (uG/L) (UG/L) (us/L) tuG/L) (UG/L) (UG/L) (UG/L)
SEP
16ese 3 o 0 o 2 0 260 1 8
FIELD DETERMINATIONS
SPE- FECAL
CIFIC coLI- CoLI-
ALKA- CON- FORM FORM
LINITY DIS- DUCT~ WATER AIR (coL- (coL—
AS SOLVED ANCE TEMPER- TEMPER-~ ONIES ONIES
caco3 OXYGEN PH (MICRO- ATURE ATURE PEI PER
DATE {MG/LY {MG/L)  (UNITS) MHOS) (DEG C} (DEG C) 100 ML) 100 ML)
JUL
09... 110 9.4 7.2 240 13.0 13.0 - -
AUG
12... 126 8.6 8.2 255 17.0 20.0 - -
SEP
16... 180 10.4 8.8 300 13.0 26.0 8 2



CHEMICAL ANALYSES,

12303000

KOOTENAI RIVER BASIN

0Is-
PO- SOLVED
TAS- CHLD- FLUO-
DIsS- SIUM  SULFATE  RIDE RIOE
TIME CHARGE 1) 1504) teLy tF)
DATE (CFS) (MG/L)  (MG/L)  [MG/L)  (MG/L)
ocT.
1500 1830 5790 - -~ 2.4 -
NOV,
leae 1330 4750 -- - 3.2 -
DEC.
1644, 1545 3740 -- -- 5.8 -
JAN.
13... 1600 2300 - - 4.0 -
FEB.
10... 0915 2990 - - l.4 -
MAR.
1Teus 0645 3240 1.0 - 3.2 -
APR,
14... 1530 4663 - -- 1.6 -
MAY
1240, 1415 18200 ~- -- 1.9 -
JUNE
094es 0640 50600 - - 1.2 -
JuLy
2244, 1500 9380 - 2 2.5 .3
AUG.
lg,.. 090y 8B40 - 28 - -
SEPT.
15... 1330 483C -— -— - -—
DIS~ 0TS~
SOLVED SOL-
AMMONIA  ORGANIC  ORTHO VEO- ToTAL
NITRO-  NITRO~  PHOS— PHUS-  PHOS-
NITRITE GEN GFN PHATE PHORUS  PHORUS
(N) (N} (N} P4y [13) )
DATE IMG/L)  (MG/L)  (MG/L)  (MG/L)  IMG/L)  (MG/L)
.00 .6C .74 -- N .22
.00 .03 1.2 - o1t .7
.00 JoFs BN - .20 .21
.00 .26 027 -- .c8 .10
.00 .06 .06 - .16 Y]
.00 “04 .1 - .04 .36
.00 -00 .22 -- .13 W17
.c0 .ot .22 -- .12 .15
.00 .1 W22 - <02 .31
- .22 W27 <66 .23 .25
-- .02 .06 .64 .23 .24
.o W35 <30 .25 . 1C .26
FIELD DETERMINATIONS
SPECI-
WATER FIC
TEM- ALR COND- 015~
PERA- TEMP-  UCTANCE  SOLVED
TIME TURE ERATURE (MICRO-  LXYGEN
0ATE (DEG C) (DEG C)  MHDS) (MG/LY  tUN
0830 5.0 -5.0 280 1.1
1330 5.0 8.0 300 11.8
1545 0.5 0,0 320 1249
1600 0.0 5.0 350 12,3
0915 0.0 c.c 305 12.2
0645 3.0 -10.7 33 12.5
1530 7.0 1.5 300 11.8
1415 8.0 14,9 2(5 10.0
G64l 12.0 1.0 185 11.8
1500 19.9 22.5 260 B.4
090¢ 16.5 11.0 300 B.4
1330 9.5 15.5 305 11.5

KOOTENAI RIVER AT LIBBY, MONT.--Continued

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

LIS-
SOLVEC
DIsS- S6LIDS
SOLVED (RESI- HARD~
NITRATE BOPON DUE AT NESS
IN) 18) 185 C)r 1LA,¥G)
(MG7LY uG/Ly (MG/LY (MG/L)
032 -~ 179 154
.10 -~ 179 ise
.20 -~ 21u 180
+20 - 259 189
.20 - 209 179
.20 1513 213 172
10 - 189 158
L1 - 124 99
L1 -= 93 86
.01 - 148 126
.00 - -~ --
.c3 - - -
B10-
TOTAL CHEM~ COLNR
URGANIC I1CAL TUR- (PLaT-
CARBON  OXYGEN B10- INUM-
({3 GEMANO 1Ty COsALT
(MG/L) (MG/L) JTu) UITS)
5.0 .9 7.2 2
- -8 4. C 2
1.0 1.1 Seu 3
2. .6 10 3
2.u 1.0 7.0 6
“u .9 2¢ 6
443 «8 25 8
3.0 1.C 2¢ ie
3.0 ) as 15
3.9 .8 400 -
3.0 .9 4.0 -—
2.0 3.0 - -
coLI- FrCAL
ALKA= FORM CoLi-
LINTTY (CoL- FORM
PH AS ONTES fcoL.
Caco3 PER PER
175) (MG/L) 100 ML) 100G ML)
B.3 125 2 1
B.1 121 12 3
T.4 135 78 1
1.7 143 21 6
8.0 133 17 z
A3 139 64 -
Be5 121 38 2
7.7 92 290 10
7.9 77 B30 25
8.4 " - 1
.3 117 2¢ 4
8.1 124 16 <



124 KOOTENAI RIVER BASIN
12304500 YAAK RIVER NEAR TROY, MONT.

LOCATION.--Lat 48°33'43", long 115°58'09", in NL4SF%SP% sec.5, T.32 N., R.34 W., Lincoln County, Kootenai National
Forest, temperature recorder at gaging station on right bank 500 ft upstream from bridge om U.S. Highway 2,

0.2 mile upstream from nouth, and 7.7 miles northwest of Troy.
DRAINAGE AREA.--766 sgq mi.
PERIOD OF RFCORD.--Water temperatures: May 1963 to September 1970 (seasonal records only).
EXTREMES.--1969-70:
Water temperatures: Maximum, 24.5°C July 20.
Period of record:
Water temperatures. Maximum, 24.5°C July 20, 1970.
REMARKS. - -Recorder removed Nov. 3 to Apr. 9. Records furnished by Corps of Engineers, U.S. Army.
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
DAY OCTOBER NOVEMBER DAY OCTOBER NOVEMBER DAY OCTOBER NOVEMBER
MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 13.0 1C.0 12 9.0 5.0 23 8.5 6.5 -
2 11.0 9.5 13 6.0 4.0 24 8.5 6.5
3 11.0 9.0 14 6.5 4.0 25 8.0 5.0
& 11.0 8.5 15 6.5 4.5 26 6.0 4.0
5 10.0 8.5 16 6.0 4.0 27 5.5 4.0
6 10.0 8.5 17 5.5 3.5 28 6.5 445
7 10.0 8.5 18 5.0 3.0 29 6.5 5.5
8 10.5 9.0 19 5.0 3.0 30 8.0 5.5
9 10.0 9.0 20 6.5 4o 0 31 8.5 6.5 -
1c 10.0 8.5 21 8.0 5.5
11 9.5 8.0 22 8.5 6.0 MONTH 13.0 3.0 - -
DAY APRIL MAY JUNE JULY AUGUST SEPTEMBER
HAX MLy MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN
1 - - 1.5 5.5 12.0 8.0 16.0 1.0 21.5 16.0 21.0 16.5
2 - -- 1.5 6.0 13.0 8.5 18.0 13.5 ?20.C 17.0 20.5 15.90
3 - -— 17.5 5.5 13.5 9.0 19.5 14.5 21.0 16.2 19.0 15.0
4 - - 9.5 5.5 14.9 9.5 21.0 16.0 22.0 18.0 16.5 14.0
B - - 9.0 4.5 14.0 12.0 21.5 18.0 2.0 19.5 15.5 14.0
3 -- -- Res 4.5 14.5 1¢.5 21.0 16.5 23,5 19.0 18.0 14.5
r - - 7.0 ER 14.5 11.0 21.5 17.0 23.5 19,5 17.0 14.5
- - 7.0 4.5 14, 10.5 22.0 18.1 21.5 18.5 17.0 1440
+ - - LS 5.7 13.0 13.5 23.0 19.2 20.5 15.5 16.0 11.5
1o 6.y 3.5 Ba0 bab 11.5 9.5 ?23.0 19.5 21.5 15.5 15.5 11.5
11 3.5 3.5 7.0 4.5 1.0 9.C 21.5 18.5 23.0 16.5 15.0 10.5
12 6.6 40 T 4e5 1.0 9.5 21.0 16.5 23.5 17.0 11.5 8.0
13 6.C 3.5 8.0 5., [ Y] 9.5 18.5 16.0 22.0 17.0 1.0 6.5
14 6.0 3.5 A.5 2.2 11.5 9.5 21.0 16.5 21.5 16.0 11.5 6.5
b - - 13.7 5.5 11.5 10.0 21.5 17.2 22.0 15.5 12.0 7.5
16 - - 1045 6.0 11.0 9.5 21.C 18.5 23.0 16.0 1.5 8.0
17 - - 9.5 6.0 1440 10.0 21.5 19,5 21.C 1649 10.5 8.0
18 - - Q.2 5.5 14.5 106.5 23.5 19.0 20.5 14.5 12.0 9.5
19 - - 9.5 6.7 17.0 13.0 2440 19.5 21.0 14.5 13.0 10.0
2. 8.5 5.5 9.5 6.7 18.5 13.5 2445 2C.5 21.0 15.0 13.0 10.9
21 8.5 5.5 9.5 6.9 19.5 14.5 22.5 19.5 22.0 15.5 14.0 10.5
27 8.5 5.5 9.0 6.C 2043 is.0 2G.5 18.0 23.0 16,0 13.0 1C.5
23 8.5 5.5 9.5 6.7 2ue D 14,5 21.5 16.5 23.5 16.5 11.5 945
24 7.0 545 1C.0 6.5 2C. 16.5 21.0 18.0 22.0 17.0 1045 7.0
25 T. 4.5 ey 6.5 20.3 15.5 20.0 16,0 23,0 16.5 10.0 7.0
26 7.0 4.5 9.5 7.9 200 16.0 17.0 16,0 21.5 16.0 11.5 8.0
27 T.0 4.5 10.0 7.0 20.0 17.9 20,5 15.5 2%.5 15.0 12.0 8.5
2% 8.5 be3 Q. 7.0 18.5 15.5 2C.5 17.0 2.0 14.5 13.5 9.0
29 8.5 5.5 9.u 6.5 18.0 13,5 19.5 15.5 21.0 14.5 13.5 9.5
El 9.5 5.0 9.5 6.5 15.5 13.0 19.0 16.0 20,5 14.5 13.5 9.5
31 - - Tleo 7.7 - - 2..5 15.9 2C.0C 15.9 - -

MONTH - = 11.0 he5 20.0 8.0 24.5 il.0 23.5 14.5 21.0 6.5



LOCATION.--Lat 48°37'04",

12305000

KOOTENAI RIVER BASIN

DRAINAGE AREA.--11,740 sq mi, approximately.

PFRIOI.J OF RECORD.--Chem
Water temperatures:

EXTREMES. --19

Water temperatures:

69-70:

Period of record:

Water temperatures:

periods

REMARKXS. --No

ol

CHA

DATF [CF
ncT.

20... 5790
NV .

8. 4990

16... 3670
2Bees 3690
25404 3510
24400 4380
27+00 6490
I8.4. 38300
16ace 34400
lbess 14900
ITeea 6830

22.0. 6760

DATE

0CT.
2

record Oct. 3 to Mar.

CHEMICAL ANALYSES,

Maximum,

1cal analyses:
July 1962 to May 1963, April 1965 to September 1870.

nIs- s
SOLVED
CAL-
S- SILICA Clum
RGE 15102) (Ca)
S) G/ tMG/L) {
7.0 40
7.9 38
7.7 31
5.7 25
4al 31
NON-= $0DTUM
CAR~ AD-
HAR O~ BINATE SORP-
NESS HMARD- TION
(CA,MG) NESS RATIO
MG/L) ™MG/L)
148 27 -
149 39 --
152 30 o1
149 32 .2
141 27 -
44 36 -—
120 22 WL
68 7 —
96 21 .1
L4 2] .6
145 27 -

KOOTENAI RIVER AT LEONIA,

long 116°G3'47", in NW4NW4 sec.20, T.33 N., R.34 W.

October 1969 to September 1970,

19.5°C July 9.

24, July 17 to Aug.

nis-
OLVED
MAG-
NE-
STuM SODEUM
MG IN&)
MG/L) MG/L)
13 4.1
13 4eb
9.6 3.7
6.2 1.6
B.6 2.3
SPECI-~
FIC
COND— FI
UCTANCE
{MICRO-
MHOS ) TUN
283
284
789
292
285
281
235
144
171
225
264
298

ELD
PH

178

17.

P~
TAS— BICAR—
STUM BONATE
<3 {HCO3 3

MG/L) M6/

.9 133
.9 122
4 133
1.9 143
- 139
- Lis
-9 115
-~ 14
-7 92
le4 110
-- 129
- 132
CILOR
(pLat- TUR
INUM- 810
CIBALY Ty
UNITS?  LJTU
5
5
5
5
5
5
5
27
B
5
5

TDAHO

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

(Principal meridian),

Lincoln County,
Mont. temperature recorder at gaging station at Leonia, 450 ft east of Montana-Idaho State line, N.5 mile up-
stream from Boulder Creek, and at mile 171.6.

Maximum, 20.0°C Aug. 4, 1966; minimum (1962-63), freezing point on many days during winter

DIs-
SOLVED ni{s~
SOLIDS SALVED
car- CHLD= (RESf-  SOLINS
BONATE  SULFATE  RIOE DUF AT (TONS
(CO31 {sN4) el 180 CI PER
IMG/L) IMG/L) MG/L) {MG/L) D4Y)
7 -- 4.0 176 2750
6 - 4.0 177 2399
a 33 4.0 130 17RO
o 36 6.0 169 1680
[} - 4.0 164 1550
R - 4.5 154 1820
2 20 3.0 123 2240
o - L.5 30 3210
0 i3 2.7 39 B27)
2 19 3.5 116 4672
2 - - 164 3029
6 34 3.5 LTT 3239
cnel~ FECAL
WATER AIR FORM CoLy-
- TEM- TEM- 1CoL~ FNRM
- PERA- PERA- ON(ES (COL.
TURE TURE PFR pEQ
1 (DEG C} (DEG C) 100 MLI 1232 ML)
L 5.0 12.3 40 -
3 2.5 3.5 500 -
4 0.5 0.5 1600 -
5 0.0 4.0 490 --
2 2.0 7.0 16 -
L 7.5 11.0 190 -
4 7.0 4.5 279 -
15 19.5 22.% - 40
3 11.0 13.5 810 77
1 17.9 28.5 88 2
0 13.90 22.90 52 1
-~ 10.0 19.0 970 130
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12305000 KOOTENAI RIVER AT LEONIA, IDAHO--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

OIS,
TNTAL HYDRN= RID-
AMMONTIA  NRGAN[C TATAL ARTHD LYZABLE TOYAL FIELD PER=- CHEM- TOTAL
NITRO~ MITPO- NITRD- PHAS ~ PHAS- PHOS~ DyS- CENT 1CAL ORGANIC
NITRATE NITRITF GFN GFN GEN PHISUS PHORUS PHORUS SOLVEN SATUR~ OXYGEN CARBON
™) ™) Ny (N} N e 10) 1P) + NXYGEN ATION DEMAND )
DATF tMG/L) 14571 (MG/L) tMG /L) MG/1L) MG/LY tMG/L1A  IMG/L) ™37L) MG/L) MG/L)
neY.
2% e -0 00 22 .02 .04 - .03 <03 13.3 110 .8 8.0
NOV.
L18sas 0 00 .04 .06 «10 - 05 «06 14.1 110 2.6 6.5
NFC.
1640 o1 .01 <10 W01 #11 - 01 .01 13.6 100 1.9 5
JAN.
28440 o1 «00 <07 .06 .19 - +03 «04 13.5 100 1.6 5.0
FER,
25490 -1 N N #01 23 i <15 .05 12,9 101 1.9 .0
MAR,
244a. -0 -00 <1 04 .09 - +00 #01 12.0 107 1.9 1.0
APR,
2Teen .0 <00 .02 .02 .96 i 00 02 1L.9 103 3.1 1.5
MAY
1%, .2 .01 .02 .07 .28 - «01 .19 11.4 109 1.8 2.0
JUNE
16eaa .1 «N0 . .08 2N - -06 <06 11.6 |38 2.7 .5
JuLy
1hens -0 .01 01 - 04 N3 .10 11 .13 10.1 112 .5 1.0
AUG.
17400 .0 .00 01 06 .27 .05 R ) .05 10.4 118 +5 -
SFPT.
2%cea o0 <N N {07 <N .03 <79 <09 114 107 1.2 1.5

A THE VALUE REPORTED FOR DISSOLVED HYDROLYZABLE PHOSPHORUS INSCLUDES DISSODLVED ORTHOPHOSPHORUS AS WELL AS
DISSOLVED HYDROLYZABLE PHOSPHORUS.

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAX MIN MAX MIN MAX MIN

oct 1 11.5 10.5 ocT 6 8.5 8.5 MAR 27 5.5 5.0

2 10.5 10.0 7 8.5 8.5 28 6.5 5.5

3 10.0 9.5 8 8.5 8.5 29 6.5 5.5

4 9.5 9.0 MAR 25 5.5 4.5 30 6.5 5.5

5 9.0 B.5 26 5.5 445 31 6.0 5.5

DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER

MAX “IN MAX My vAX MIN MAKX MIN Max MIN MAX MIN
1 €5 Aol 17,0 .5 11.5 1h.0 13.5 1242 - - 1645 16.C
? T.” 5e5 17.5 3.5 12,5 11.7 14.0 1245 - - 16.5 16.C
3 ot S5e5 11.7 177 13.5 12.7 15.0 1442 el - 16.0 15.0
3 £e5 EN 17,5 1. 1447 12.5 16.5 15.0 - - 15.0 14,5
5 [ a0 1.5 1. 14.0 13.5 17.5 16.5 - - 14.5 l4.5
A 7.¢ 6o 1.5 93 1.5 12.5 17.5 17.5 - - 14.5 14.0
7 Tl 6.5 17.” “.0 12.5 12.5 18.5 17.5 - -— 14.5 14.0
£ Ta7 €.3 9.0 845 12.5 12.5 19.0 18.5 - - 4.0 12.5
9 6eF “a” G Red 1245 12.12 19.5 19.0 -— -— 12.5 12.5
11 645 5e ) 9,” A3 12.0 1.7 19.C 18.5 e - 1245 12.5
11 bed Het .5 7.5 11.7 10.5 1845 17.5 - - 12.5 11.5
i2 fa B L 7.3 T." 175 1n.5 17.5 1665 - - 11.5 3.5
13 et L] 7.8 7.0 17,8 17,5 1645 15.5 - - 3.5 9.0
14 LT A5 .5 7.5 1. 10.5 16.0 15.5 - -- 9.0 9.0
15 [ S5 3.5 2.5 11.0 11.9 17.0 1640 - - 9,0 Be5
1 [ 5.3 17.5 11.7 1.0 18,5 17.0 - - 3.0 9.0
17 fa” Se 5 17.5 11.° 110 - - - - 9.0 Be5
19 €45 S0 17e% 12. 11.5 - - - 3.5 8.5
19 7.5 7.0 17 14.0 12.5 - - - 9.5 95
27 7.5 7.5 1743 15.0 16.0 - - - - 10.0 9.5
21 7.5 Te e 1545 1445 - - - -- 10.0 10.0
jakd 8e © 7.5 10,0 16.0 15,0 - - - 10.0 9.5
23 8.5 7.5 . 16.C 15.5 - - - 945 945
24 2.5 1.9 10, 16.5 16,7 - - - 9.5 3.0
25 7.5 93 1745 1645 16,0 - -- -~ -- 9.0 845
26 7.5 7. 100 14.5 1647 - - - - 9.0 845
27 7.5 6e7” 1.5 1545 16.7 - - - - 9.5 9.0
29 7.5 Ae® 17,7 1645 1545 - - i - 9.5 . 9.0
29 7.5 7.0 Ten 15.5 15.0 - - 16.0 15.5 19,0 9.5
32 2e€ 7. Q.S 15,0 13.5 - -- 161 15.5 10.0 10.0
31 - -- 1.5 -- -~ - - 16.0 15.5 - -

MONTH 8.5 5.5 11.0 7.0 16.5 10.0 - - - - 16.5 8.5
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KOOTENAI RIVER BASIN 127

12318500 KOOTENAI RIVER NEAR COPELAND, IDAHO
(International boundary gaging station)

LOCATION.--Lat 48°54'43", long 116°24'59", in NW4NW4SW% sec.12, T.64 N., R.1 W., Boundary County, at bridge on county
highway, approximately 1 mile upstream from gaging station near Copeland, and at mile 123.2.

DRAINAGE AREA,--13,400 sq mi, approximately (at gaging station)

PERIOD OF RECORD.--Chemical analyses: October 1969 to September 1970.
Water temperatures: May 1966 to September 1970.
Sediment records: May 1966 to September 1970.

EXTREMES.--1969-70:
Waser temperatures: Maximum, 21.0°C July 13, 19-23; minimum, freezing point on many days during December and
anuary.
Sediment concentrations: Maximum daily, 211 mg/l May 28; minimum daily, 1 mg/l many days during October, August
and September.
Sediment discharge: Maximum daily, 49,800 tons June 7; minimum daily, 13 tons Sept. 18-20.

Period of record:
Water temperatures: Maximum, 21.0°C Aug. 20, 1966, July 13, 19-23, 1970; minimum, freezing point on many days
during February 1969, also probably sometime during period of missing record during January and February 1969,
and many days during December and January 1970.
Sediment concentrations: Maximum daily, 740 mg/l May 30, 1966; minimum daily, 1 mg/l on many days during 1968-70
Sediment discharge: Maximum daily, 155,000 tons May 30, 1966; minimum daily, 10 tons Jan. 13, 1968

REMARKS.--This station is maintained by the United States in cooperation with Canada. No temperature record avail-
able Jan. 5 and Mar. 23. Sediment discharges are estimated for Nov. 17, Mar. 31, Sept, 23, 30.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

nis- 015~
DIS~ SOLVED SOLVED nis~-
SOLVED MAG- 7O- SOLIDS  SOLVED
cAL- NE~ TAS- BICAR- Car- CHLO- (REST~  SOLIDS
DIS~ SILICA Cium STUM sIDTUM STuM BONATE  BONATE SULFATE  RIDE DUE AT [T9NS
CHARGE (5102} wca) (MG) INAY () (HCD3)  (CO3) (504) (L) 180 C) PER
ogiTE (CFS) (MG/7L)  (MG/L)  (MG/L)  (MG/L)  IMG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L) nav)
20... 5840 -- - - - .8 126 6 -- 4.5 165 2600
NOV.
18... 5200 - - - - 1.2 123 2 - 440 153 2150
DEC,
L6ea. 4370 7.9 40 12 4e1 .6 149 0 37 4.0 188 2220
JAN.
27ees 3960 1.2 18 11 4.6 1.1 143 D 53 4.0 186 1990
FEB.
25... 4190 - -~ -- -- - 134 0 - 3.0 160 1810
MAR.
24... 4560 - - -- - -- 130 0 - 4.0 155 1910
APR .
27.0. 7460 9.0 28 8.1 3.5 .9 106 o 25 3.5 120 242D
MAY
18... 33400 - -~ -- - -~ 68 0 - 2.0 i a210
JUNE
16... 35000 6.2 24 6.9 1.6 .7 90 ] 13 1.5 130 9450
JuLy
14... 15000 4.0 31 8.3 2.2 1.6 109 2 18 3.0 132 5350
AUG.
17... 6540 - - - - - 116 3 -- - 149 2630
SEP.
2240 6440 - - -~ -- -- 134 2 30 3.5 164 2850
NON- SODIUM  SPECI- coLt- FECAL
Car- AD~ (314 COLOR WATER AIR FORM coL1-
HARD - BANATE  SORp~ COND- FIELD (PLAT- TUR- TEM- TEM- (coL- FORM
NESS HARD- TION  UCTANCE PH INUM~ BID- PERA- PERA~ ONIES coL.
(CA,MG)  RESS RATID  (MICRD- COBALT Y TURE TURE PFR PER
DATE (MG/L)  (M6/L) “HOS)  (UNITS)  UNITS)  (JTud  (DEG C) (DEG C) 100 ML) 100 ML)
ocT.
20... 135 22 - 28D 8.6 5 2 5.5 14.0 - -
NOV .
18..e 138 37 - 261 6.6 5 2 4.0 2.0 69 -—
DEC.
6.0 152 30 .1 278 8.2 5 2 0.0 1.0 100 -
JAN.
2Taus 142 25 .2 282 8.3 [ 1 0.5 5.5 84 -
FEB.
254, 133 23 - 266 8.1 5 2 0.0 4.5 63 -
MAR .
24... 141 34 - 276 8.2 5 2 5.0 8.5 50 -~
APR.
270 103 18 .1 208 8.2 5 o 7.5 4.0 69 -~
MAY
18.an 64 8 - 129 Be2 10 6 10.5 10.5 - 14
JUNE
16..0 87 13 .l 149 8ol 5 3 11.0 13.0 680 36
JuLy
14aee 110 17 .1 221 8.5 5 2 18.0 21.0 38 4
AUG.
17e0e - -- - 243 8.5 - [ 19.5 22.0 370 1
SEP.
22... 140 30 - 283 8.6 5 1 10.0 10.0 130 17
TOTAL TOTAL
AMMONIA GRGANIC TOQTAL  GRTHO AMMONIA ORGANIC TOTAL  DRTHO
NI- NI- NITRO- NITRO~ NITRO- PHOS- NI- N1- NITRO-  NITRO- NITRO- PHOS-~
TRATE  TRATE GEN GEN GEN PHOSUS TRATE  TRATE GEN GEN GEN PHORUS
(N) (N) (N) (N) (N) r) (N) (N) (N) (N) (N) (p)
DATE (MG/L)  [MG/L)  (MG/L)  (MG/L) (MG/L) (MG/L) (MG/L)  (MG/L)  (MG/L)  (MG/L) (MG/L) (MG/L
T
.0 .00 .01 .06 .07 - .0 .00 .00 .00 .02 -~
.0 .00 .08 .10 .20 - .1 .01 .02 .06 .18 -
1 <D0 .07 .01 .15 - a1 .00 .02 .08 .19 -
.1 .01 .03 .04 a7 - .0 .00 .05 .06 .13 .08
.2 .01 .00 .00 .24 - .0 .00 .00 .07 .07 .D6
1 .00 <00 .05 4 -~ .0 .01 .00 .05 .08 .07




128 KOOTFNAT RIVER BASIN
12318500 KOOTENAI RIVIR NEAR COPELAND, IDAHO--Continued
CHEMICAL AMNALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
DIS- DIsS-
HYDRG~ Bi10- HYDRO- B10-
LYZABLE TOTAL FIELD PER- CHEM- TOTAL LYZABLE TOTAL FIELD PER- CHEM-
PHOS— PHOS— DIS- CENT ICAL ORGANIC PHOS- PHOS- DIs- CENT 1CAL
PHORUS PHORUS SOLVED SATUR- OXYGEN CARBON PHORUS PHORUS SOLVED  SATUR- OXYGEN
(P} (P} OXYGEN ATION DEMAND (C} (2] Pl OXYGEN ATION DEMAND
DATE (MG/LIA  (MG/L) (MG/L) (MG/L) (MG/L) DATE (MG/L)A {MG/LY (MG/LY {MG/L)
0oCT. APR.
20444 .03 »04 12.0 101 2 1.5 2740 .01 .03 11.2 98 1.5
NOV. MAY
18. .07 .07 2.6 102 2.2 5.0 18... .03 .08 10.8 103 1.5
DEC. JUNE
16... .00 .01 13.1 95 1.5 2.5 16... .06 »09 11.0 108 2.2
JAN. JULY
2Teae .01 .03 13.0 26 1.3 1.5 1é.es .08 .11 9.0 101 «3
FEB. AUG.
25... .02 .02 13.4 99 2.3 1.5 17ess .06 .06 9.4 107 1.4
MAR . SEPT.
2440 .01 .02 11.8 99 .6 2,5 22444 .07 .11 11.3 107 1.0
A THE VALUE REPORTED FOR DISSOLVED HYDROLYZABLE PHOSPHORUS INCLUDES DISSOLVED ORTHOPHOSPHORUS AS WELL AS
DISSOLVED HYDROLYZABLE PHOSPHORUS. )
ANALYSES OF MINGR ELEMENTS
DIsS- DIS— DIS- DIS—
SOLVED DIS— SOLVED SOLVED SOLVED DIs- DIS- DIS- DIS~ D1sS-
ALUM- SOLVED MAN~— STRON~- CHRO- SOLVED SOLVED SOLVED SOLVED SOLVED
INUM IRON GANESE TIUM MIUM NICKEL COPPER LEAD 2INC COVALT
(ALY (FE) 1MN) (5R) (CR) (NI} {9V {PB} LZN) tcoy
DATE (uesL) {UG/L} (uG/L} (U] {(UG/L) (UG/L} {UG/L) (uG/L) (UG/LY (U6/L
NOV. 18 6C 20 20 160 2 9 30 11 30 2
JAN. 27 100 40 30 180 0 10 4 23 10 3
APR. 27 0 20 20 120 [} 6 5 7 10 2
MAY 18 100 40 [\ 90 Q & 4 8 10 3
JuL. 14 100 10 0 200 0 5 8 7 10 3
DIS- DIS- DIs- DIS- DIs-
Dis- SOLVED DIS- SOLVED DIS- SOLVED SOLVED SOLVED DI1s-
SOLVED CAD- SOLVED VANA- SOLVED BERYL- SELE- MOLY- SOLVED
ARSENIC MIUM BARIUM DIuM SILVER LIUM NIUM BDENUM BORON
{AS) {CD) {BA} Yy (AG) {BE) {SE} (MO (B}
DATE (uG/L) tue/L) we/L) (UG/L) (uG/L) {ue/sL) wesL) (UG/L} (UG/L}
NOV. 18 5 3 200 Q [} o] 2 2 0
JAN. 27 3 3 4] 1 1 0 0 3 20
APR. 27 1 1 ] 0 10 0 2 ] 20
MAY 18 [ 1 0 0 5 ] 2 0 10
JUL. 14 2 3 0 [¢] 1 ] 1 2 Q
DIS~ TOTAL
SOLVED TOTAL MAN— TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
MERCURY [RON GANESE COPPER LEAD ZINC ARSENIC CADMIUM BORON
(MG {FE} (MN} {cu} {PB) {ZN} {AS} (CD} {B}
DATE {U6/L) (UG/L} (UG/L) {ue/sLy (UG/L) tuG/Ly (UG/L} {UG/L) tuG/Ly
SEPT.
22440 <0.1 200 20 <10 <1 3n <10 <1 20
TEMPERATURE (°C) OF WATER, WATER YEAR QCTOBER 1969 TQO SEPTEMBER 1970
{ONCE~DAILY MEASUREMENT)
DAY ey LTy nre Jan FE na® ape vay RIVIN JuL auc
1 14,0 Yo, s, N AN 1.9 2.0 7.0 12,0 13,0 15.0
El 14.0 1, e e n 1.n 2.0 7.0 12.0 13,0 15.0
i 16,7 D Len e 1.0 ) 7.0 12,0 13.0 15.7°
& ta.0 BN 1.0 e 1.7 1.0 T.0 13.7 14.10 15.0
5 13,0 a,n o - 1.r o 7.0 12,0 14.0 15,0
s 13,0 “n AN A n TN 1.0 L 13,0 14,0 15,0
7 12,0 a,n ~.n n,n 1.0 i AN 14en 14.9 1640
. 11,0 a.n an An 1on S0 a,n 14,0 14,0 16.C
@ (EN 2.7 T TN AN 2.0 .0 14,0 15.0 16.0
i 17,7 2, Aa,n a0 1,0 2.Nn a,n 13,0 17.0 16,7
1 1.0 7.0 NN aan 1.0 2.0 2.0 1.0 18,0 17."
17 13,1 70 S A 1.n 2.1 a.n t1.0 2n.0 17,0
1% 17,0 e ten LA 1.0 O B.0 11.0 ?21.0 18.¢C
1e 12.n o 1.Nn fen 2.7 2,0 3,0 12,0 18,0 18,C
19 127 “aN 1. .1 2.7 N 2,0 12,0 19,7 18,0
14 12,7 ‘. 1.1 e 2,0 kN a,.0 13.2 2n .0 1R.0
17 11N e ,n aAn an 1.0 N Rl 13.7 20,0 18,10
19 AR L 1 L 1.7 4,0 P 2.7 20." 19.¢
ic 11,7 .7 TN ner . Gat a0 12.0 21.0 17.¢
el . a0 TN n, " A Re o0 1,0 2.0 17.¢0
at 1.r . Aun c.n 1.0 Se0 agn 13,0 21,0 17.0
2? 1t.n a0 AR N 1.” San RN 13.0 21,0 17.0
23 ar " 1.0 [ 1.0 -~ 2.0 14,0 1.0 16,C
24 1. LR 1 | O T A" 8.0 14,0 20.08 16.0
25 1.0 LR "N 1. 24N AN 9.0 14,0 1e.n 16.0
25 11.0 2.0 ner 1.0 2a A 7.0 16.7 19.0 16.0
27 1.7 3T Tan 1.0 2.0 A0 7.0 1e.0 19,1 16.0
29 17U 2.7 o 7.0 2.7 &7 7.0 14,0 1R.7 16.C
<Y Y. oL A A == Ao R.0 14.0 13.0 l16.0
3" “e N T A 1.7 - Ao A0 1.0 1€.° 16,7
EM 17,17 -- a0 1.n - ol - - 1€.0 16.C
avi 1.9 L] N3 ez 1.2 ns 7.7 a4 12,0 17.6 1hoa

TOTAL
ORGANIC
CARBON
{cy
{MG/L)

3.0

1.5
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KOOTENAI RIVER BASIN 129
123518500 KOOTENAI RIVER NEAR COPELAND, IDAHO--Continued

SUSPENDED-SEDIMENT DISCHARGE, wATER YF4aR OCTARED 1969 TO SEPTEMARER 197(

OCTOBER NIVEMBER DECEMBER
ME AN MEAN MEAN
MEAN CONCEN- SEDIMENT “EAN CONCEN~- SEDTMENT MEAN CONCEN- SEDIMENT

DISCHARGE TRATION DISCHARGE DISCHARGF TRATION DISCHARGE DISCHARGE TRATION DISCHARGE

DAY {CFS} (MG/L} (TONS/70AY} (CFS) (MG/LY (TONS/NAY) 1CFS) (MG/L) LTDNS/DAY}
1 B250 1C 223 514( “ 55 417 3 34
2 9301 5 126 5G210 2 27 “44C 4 48
2 7850 £l 213 L lgch 2 27 4560 & 49
3 985" 6 160 484 € 73 4730 4 51
5 q2ec 10 250 S7RL 14 s 4787 “ 52
6 R74D 8 139 5390 3 a4 4640 4 50
7 8400 4 91 543" 4 59 46370 4 51
8 7347 2 43 5747 4 62 4520 4 49
R 779% 3 63 5637 5 Té 4420 4 48
12 7673 1 2) 5537 5 75 4330 4 47
11 7728 1 21 549¢ “ a9 4257 4 46
2 7460 2 49 5400 4 58 4137 4 45
13 T20” 1 19 531¢ 3 43 4320 4 47
14 683" S az 515¢ 4 52 446" < «8
15 6720 3 54 5310 a 115 4337 4 47
16 6600 2 3e 5237 7 58 43775 & 47
17 6330 1 17 5257 L} 71 451" 4 49
18 6270 2 4 5267 “ 57 4547 4 49
19 6231 2 50 5157 4 54 4350 4 47
0 6130 4 t6 5157 2 42 4227 4 46
21 587¢ 1 16 5140 2 42 4167 4 45
22 5830 t 16 5380 4 54 3980 4 43
23 5790 1 16 524C L3 57 4000 2 32
24 5630 2 an 5070 4 55 4710 4 43
25 5650 1 15 523" 5 71 3370 4 43
26 5876 1 16 5277 2 28 3e3c 3 31
27 5710 1 15 49nr 4 53 3675 ¢ 59
28 5582 4 0 4R0P 4 52 1471 2 15
25 541n 2 23 4RS¢C s 75 3430 & 37
30 5200 2 28 4320 5 SR 3271 3 26
31 518¢C 2 27 - - -~ 3157 3 26
TOTAL  2lel6” -~ 2nTe 155347 -~ 1876 12966" - 1254

JANUARY FFARLIARY MARMH

1 3060 4 33 af3e 4 4 373 4 41
2 2995 > 15 4142 4 45 3700 4 4
El 2922 2 15 4227 4 45 3567 7 &7
& 2870 4 n 416 4 45 3620 6 89
5 273¢ 2 15 4180 . 45 3402 & 55
& 2634 3 21 4130 & 48 3657 4 39
7 2690 2 15 4281 4 46 1762 A 61
R 2630 2 14 4220 4 46 L7610 7 76
3 2560 3 21 4240 “ “b 3020 3 54
1 2580 2 14 439¢ “ “b 3R1" L a2
11 2650 4 29 4267 4 46 1750 7 71
12 2760 4 an 4320 4 a7 3857 1C 1na
13 2940 4 12 4320 4 47 3860 3 63
14 3320 2 1R a5nC o P 3a2n e 64
15 3377 2 18 440" o 43 414> R 39
le 360¢ & 39 4550 7 a8 4337 15 117
17 339¢C “ 37 4710 L3 76 4597 1 124
18 asg9r 4 38 4310 7 a1 4563 Ll |3
13 339¢ 4 37 4730 7 A9 4480 10 121
21 1512 4 28 4610 & 75 437° q 9%
21 3569 4 3n 4546 @ 11 4337 13 117
22 3680 4 40 454" a 110 4437 12 144
23 3740 4 42 464 12 12" 4500 11 134
24 388C 2 21 4230 * 5 57 4672 15 2640
25 40073 4 43 ar7r 5 638 5157 12 1oy
26 4047 4 44 39nc 5 53 scan 14 192
27 4080 < a4 3620 ~ b4 8C12 11 149
28 4262 4 46 382¢ 5 52 «97¢ 14 188
29 4180 4 45 - - - SL7n 14 las
30 4140 4 45 -- - 523 12 169
31 402C 4 43 - - - 5147 1c 139
TOTAL  16364C -- 9AL 127960 - 1762 13276" == 3343
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12318500

KOOTENAI RIVER BASIN

KOOTFNAI RIVFR NEAR COPELAND, IDAHO--Continued

SHSPENNEN-SEQIMENT D[SCHARGE ’

WATER YEAR OCTORER 196G TQ SEPTEMBER 197¢

APRIL May JUNE
ME AN MEAN MEAN
MEAN COMCEN- SFNIMENT MEAN CONCEN- SEDIMENT MEAN CONCEN=- SEDIMENT
NISCHARG TRATION DISCHARGE NISCHAZGE TRATION DISCHARGE DISCHARGE TRATIDON DISCHARGE
(CFS) (MG/L) {TONS/DAY) (CFS) tvG/L) (TONS/DAY) (CFS) (MG/L) {TONS/DAY)
4930 R 106 737¢ 6 38100 63 6480
49R% L] 178 T20C 6 37300 49 4930
5147 2 111 9320 6 40400 4n 4360
4647 8 176 12470 L] 48600 85 11200
5c10 7 @5 182~ 2/ 57400 173 268CC
517" Q 12¢ 26100 83 62300 217 36500
61rc 17 299 31977 140 664000 288 49800
7240 12 238 24200 151 62200 28R 48400
7427 11 220 3452° 139 58900 202 32100
7657 12 247 EL sy Qg 55400 165 24700
3657 14 327 3267C 69 50700 142 1940C
8520 17 230 30300 54 44800 92 11100
83" 2 179 2733¢ 36 38200 83 8560
BrYC 6 121 2459¢C 27 33600 50 4540
755" .3 122 2267°¢ 24 3220 5¢ 4350
T4 3 57 226%¢ 20 122¢ 35100 5 4740
LLYD] 2 54 2731 35 2640 39400 43 4570
LELI 3 69 31460 112 1130e 42500 85 9759
627, 3 5 4619C 1er 1A7C0 43300 g2 10800
H47C 5 RT “52°C 18R 229CH 41600 1]ce 11200
6630 4 72 45200 135 16500 39600 96 10300
706" 7 1723 45600 112 13800 37500 54 5470
7210 < 158 46507 112 l1a100 35600 36 3460
7237 7 129 4RGAC 112 14R0r 34100 25 2300
771 2 1F7 50194 162 19300 31RC2 15 1290
2359 R 172 53277 148 21300 29209 18 1420
TRTC R 17y 57710 150 2310¢ 2730C 16 1180
7670 ] 1ee £nanr 211 34400 25900 20 1400
72K £l 118 5621C 1&3 28700 25500 18 124D
€393 3 113 47837 125 17409 25300 12 820
- - - 417080 87 QRAN - -— _—
206150 - 4350 1782572 - 340437 1237800 - 363160
JuLy AUGUST SEPTEMBER
24770 13 8e7 rrans 3 235 5820 2 31
24200 12 TA4e 12s2¢C 10 2964 5710 2 31
23277 14 ar? 1nT-c 7 2¢2 5630 2 46
2137 12 5a1 1T1c¢ 7 191 5R10 1 16
crie 1 553 9713r LY 158 600C 1 16
2lacn 1~ 545 9270 7 175 5830 2 31
2760 ° “ch 370 7 172 &12¢ 1 17
1380~ 3 “28 R3¢ 1~ 232 598~ 1 16
1860~ 3 4" 2 8720 < 212 5880 7 1t
1760¢ 6 285 RE6L 4 9% 5960 11 177
1712 R ELa 3527 7 161 626~ 2 34
1660C 12 538 R22" & 39 603C “ 65
16000 1~ 422 T49¢ 5 101 5770 1 16
153~¢c 248 7210 A 118 5410 1 15
lasmc i 354 T26¢ 5 Ll 5420 1 15
lay2n 14 g2¢ 7110 A 115 5240 2 28
13370 17 359 6R3F 4 T4 5060 1 14
1307 1 351 5668 4 72 4890 1 13
12A77 1A 544 5617 2 36 4870 1 13
1240 R 268 641" 4 69 4887° 1 13
127nn 1" 324 6231 ? 34 5540 1 15
1170 14 575 613" 2 23 6290 1 17
1lanr 9 277 5330 4 65 6570 3 53
11200 7 212 5870 3 “R 5497 2 35
1z-r 6 191 6767 “ &5 6510 4 70
15R"" & 175 579: 3 “7 6310 3 51
1360 € 1R 590 2 32 6Car 3 49
123cn Ll le7 A6 1 15 5783 2 31
12302 3 147 €210 11 184 5580 1 15
17écn s 172 571 10 1545 5529 1 15
110 “ 178 5672 4 51 - - -
771" - 12392 234341 -- 2636 173170 - 1069
TOTAL DISCHARGE FU® YFAR (CFS-NAYS) 4270170
TOTAL SUSPENNED-SENIMENT NISCHARGE FNR yrao (TONS) 736346
PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT, WATER YEAR OCTOBER 1569 TO SEPTEMBER 1970
(METHODS OF ANALYS1S: By BOTTOM WITHDRAWAL TUBE; C, CHEMICALLY DISPERSED; N, IN NATIVE WATER; P, PIPET; S, STEVE;
Vs VISUAL ACCUMULATION TUBE; W, IN DISTILLED WATER]
WATER PARTICLE S1ZE
TEM- SUSPENDED METHOD
PERA~ CONCEN- SEDIMENT PERCENT FINER THAN THE SIZE (IN MILLIMETERS) INDICATED DF
TURE DISCHARGE TRATION DISCHARGE ANALY~
TIME tecy (CFS) (MG/L) (TONS/DAY) ,002 .004 .008 +016 .031 .062 .125 .250 .500 1.00 2.00 S1s
1150 14,0 59500 179 28800 1le 18 29 45 60 80 96 100 - - - VPWC

JUN 05
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KOOTENAI RIVER BASIN
12322000 KOOTENAI RIVER AT PORTHILL, IDAHO

131

LOCATION.--Lat 49°00'00", long 116°30'20", in SW% sec.8, T.65 N., R.1 W., Boundary County, temperature recorder at

gaging station on right bank, 300 ft upstream from international boundary at Porthill, and at mile 105.63

DRAINAGE AREA.--13,700 sq mi, approximately.

PERIOD OF RECCRD.--Chemical analyses: January 1949 to September 1950.
Water temperatures: January 1949 to September 1950, May 1363 to September 1970.

EXTREMES.-~1969-70:
Water temperatures: Maximum, 21.5°C July 21.

Period of record:

Water temperatures: Maximum (1949-50, 1963-68, 1969-70), 21.5°C July 21, 1970; minimum (1949-50, 1963-65,

1966-69), freezing point on many days during winter periods.
REMARKS.--No record available Oct. 1 to Mar. 13
TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TOD SEPTEMRER 1970

DATE MAX MIN DATE MAX MIN DATE MAX MIN DATE
MAR 14 1.0 0.5 MAR 19 4.5 3.5 MAR 24 5.0 . MAR 28
15 2.0 1.0 20 4.0 3.5 25 5.0 4.5 29
16 2.5 2.0 21 4.5 400 26 5.0 4.5 30
17 3.5 2.5 22 5.0 4.5 27 5 445 31
18 3.5 2.5 23 4.5 4.5
DAY APRIL MAY JUNE JuLy AUGUST
MAX MIN MAX MIN MaX MIN MAX MIN MAX MIN
1 8.5 445 1C.7 5.5 9.5 3.5 16.0 15.0 18,3 18,5
2 7.0 5.0 9.0 640 10.5 9.5 15.0 14.9 18.5 18.5
3 9,5 5.5 9.0 7.5 11.0 1.0 14,5 1443 1845 18.5
4 7.0 6.N LN 7.5 12.5 11.0 15.5 1445 18.5 18.5
5 7.5 6.0 ic.c 3.0 13.5 12.5 17.0 15.5 1€.0 18.5
6 7.5 6.5 1.0 9e5 13.5 13.5 18.5 17.0 19.5 1o, o
7 7.C 5e 8 10.0 Q.0 13.5 13.5 16.G 18.5 19.5 1a.5
8 7.6 645 Q.0 Te5 13,5 12.5 19.5 19.0 19.5 19.5
Q 645 645 7.5 T.l 13.5 12.5 20.0 13.5 19,5 19.5
190 7.0 5.5 7.0 T2 12.C 12.n 2045 20.0 20,9 19.5
11 7.C 640 7.0 642 12.0 1.8 20.5 2045 20,0 20.0
12 7.C 6s 0 6.0 he0 il.d 1.6 2N.5 2245 20,0 20.0
13 6.0 6.0 5.7 6.0 10.5 10.5 20,5 20,0 2C.0 20,0
14 6.0 6.9 Al 5.3 1045 10.5 20.C 23,0 20.0 19.5
15 6.5 545 b5 6.0 17.5 10.5 20.0 2040 15,5 19.0
le -3 4.5 7.0 6e5 10,5 1C.5 18.5 16.5 13.5
17 Be5 b 5 J.n 7.C 11.0 1045 1%.5 19.5 19.5
18 6.5 445 37 2.0 11.5 11.0 19.5 19.5 19.7
19 9.0 5.0 9.0 B.5 12.5 11.5 e 20.0 19.5 19,0
2n 6.5 5.5 L 3.0 14.0 12.5 21.0 20,0 19.5 19.9
21 10.0 5.5 2.7 R 15.0 14,0 215 21.C 12,5 19.9
22 8.5 6.0 9.7 B.5 16.C 15.7 2140 21.0 19.5 19,2
23 7.5 6.5 9.9 I l6.0 16,0 21.0 2045 19.) 19.0
24 9.C 6.5 Q. 9.0 17.0 16,2 21.0 20,5 19.) 19."
25 Te5 6.5 9.5 9.0 17.0 17.C 20.5 20.5 19.0 19.0
26 8.5 6.5 10.7 17,0 17.0 17.0 2045 19.5 le,0 19.0
27 7.0 6.5 10,7 12.0 17.0 17.0 19,5 19.5 19.9 19,7
28 Te5 6.5 1040 9.5 17.0 17.¢ 19.5 18.5 19.0 19.0
29 T.0 645 9.5 9.0 17.0 16,5 18.5 17.5 10,9 19.C
3n 9.0 640 9.5 Re5 15.5 16,0 18.5 17.5 19.0 19.C
31 - - .5 3.5 - - 18,5 17.5 1943 19.0

MONTH 10.0 45 0.0 5.5 17.0 8.5 21.5 14.0 2.0 18.5

MAX MIN
5.5 4.5
5.5 5.0
8.5 5.0
10.0 4.5
SEPTEMBER
MAX MIN
19.0 19.0
19,7 18.5
19.0 18,5
13.5 17.5
17.5 17.5
17.0
17.0
165
16.0
1545
15.5
15.5
15.5
15.2
1445
4. 14.¢
laor 1.5
13.5 12.5
12.5 12.0
12,2 11,5
1.5 11.5
115 11.5
11.5 11.0
il.n 11.0
11.5 1l.0
115 11.0
11.5 11.5
1i.5 11.5
11.5 11.5
11.5 11.0
19.0 1.0
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12324200

PEND ORFILLE RIVER BASIN

CLARK FORK AT DEFR LODGE, MONT.

LOCATION.--Lat 46°23'52", long 112°44'31”, in SW4SW% sec.33, T.8 N., R.9 W., Powell County, at county bridge on
Mjlwaukee Avenue at Deer Lodge and at mile 461.2.

DRAINAGE AREA,--1,005 sq mi.

PFRIOD OF RECORD.--Chemical analyses:

TIME
DATE
net.
17... €845
NOV .
14eee 0719
DEC.
3Caa. €93L
JAN.
15400 1702
FEB.
12... 1115
MAR.
19... €715
APR.
160 815
MAY
15460 1510
JUNF
1lees 0830
JuLy
13... c81s
AUG.
2640 12Cw
SEPT.
.., ~T15
HARD~
NESS
(CA,MG)
DATE INGsLY
0eT.
17... 598
NOV.
lbaee 631
DEC.
300, 693
JAN.
15... 749
FEB.
12,40 696
MAR o
9., 659
APR.
16aes 691
MAY
1900 572
JUNF
1leee 332
JuLyY
13... 616
AUy,
TR 122
SEPT.

CHEMICAL ANALYSES,

DIS-
CHARGE
(CFS)

250

296

NITRITE

(N)
(¥GrLY
W
GO0

.oC

DS~
SNLVED
TRON
(FE)
(we/sL)

11

13

o

AMMON1A

NITRO~
GEN

)

JLIEYAR ]
03
.c8

«10

SuDIUM
(N&)
(MG/L)
23

21

ORGANIC
NITRO-
GEN

(N)
(MGFL)

.32

.25

PO~
TAS-
SIuM
(K)

(MG/L)

5.3

oI5-
SOLVED
ORTHD
PHOS -
PHATE
(PO4)
(MesLt

July 1969 to September 1970,

SULFATE
(504)
(MG/L)

DIS-
SOL-
VED-
PHNS~
PHORUS
ey
{MG/L)
06
.15
«10
.03

.10

W05
C7

.06

CHLO-
RIDE
oLy
(MG/L)

TOTAL
PHOS~-
PHURUS
(P)
TMG/L)Y

01S-
SOLVED
FLUO-

RIDE

(F)
(MG/L)

TOTAL
ORGANIC
CARBON
()
{MGFLY

1.0
2.0

4.0

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

NITRATE
Ny
(MG/LY

$ 66

«60

.8C

BIO-
CHEM-

ICAL
OXYGEN
DEMAND
{MG/LY

1.0

2.3

DIS-
SOLVED
BORON

(8)
(uG/L)

12

34

3c

13

33

66

2.2

TUR~
BID~
Iy
1ITU)
5.0
3.0
3.c
8.0

4.0

o15-
SOLVED
SOLIDS
(RESI-
DUE AT
180 C)
(MG/L)

981

936

1020

1120

1030

COLOR
(PLAT-
INUM-
COBALT
UNITS)




DIS- D1S- DIS~
SOLVED DIS- DIs- SDLVED  SCLVED TOTAL DIS- 18- DIS-
ALUM- SOLVED  SOLVED  BERYL- CAD~ CHRO~  SOLVED  SOLVED  SOLVED
INuM ARSENIC  BARIUM LIum MIuM MIUM COBALT  COPPFR LEAD
TIME (AL) (AS) tna) (BE) (coy (CR) oy ey (P
DATE (UG/L)  (US/L)  (US/L)  (UG/L)  TUG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)
ocT.
17... 0845 123 4 a - . [ " 5 ‘
NOV.
laa.. 0710 54 4 v -~ 2 0 0 4 2
UEC,
304.. 9930 113 8 o -~ o 2 o 21 L
JAN,
15. 1700 o 4 v - o u 1 11 -
FEB.
12400« 1115 184 13 4 -- 7] r ° 23 3
MAR.
19... 0715 o 8 s b 7 0 i 25 5
APR.
164ee 0815 b4 z b c 9 ° 2 35 2
MAY
1542 1510 14 5 < ¢ c 4 o 25 <
JUNE
... 0830 148 8 9 < 0 0 b 2 .
JuLY
13,.. 0815 158 15 4 ¢ 0 [} o EY) :
AUG.
06.uan 1204 113 1z 9 [ bl o N 18 -
SEPT.
PR PN 3715 - -~ - - - - - 48 a
DIS~ nis- DIS- DIS- Dis-
SOLVED DIS- SULVED 0FS= SOLVED nIs- SOLVED  SALVED L5~
MAN- SOLVED  MDLY- SOLVED  SELE=- SOLVED  STRON-  VANA- SULVED
GANESE MERCURY  BDENUM  NICKEL NIuM SILVER TIuM nIuM zric
(MN) (HG) (M0) (NI) (SE) (AG) (5%) ) (RL)
DATE W6/Lr  WUG/L)  U6/ZL)  LUG/L)  LUG/LY  LUG/L)  UG/LY  LUG/LY LUGL)
acT.
17, 192 - H “ 2 1 T2 a 31
NOV.
14ues 334 ~- e 2 2 9 562 Dl 114
DFC.
30e0s 277 - ~ 5 14 1 698 1 75
JAN.
1540 126¢ - 22 4 3 o 646 1 113
FEB.
12... 735 - ¢ 5 6 < 626 < 172
MAR.
19... 1280 -- 44 4 a 1 606 N 21R
APR.
16aa. 1200 - 3 5 4 N 668 © 252
MaY
15... 975 -- 4 b a 4 574 [} 149
JUNE
Il... 516 - 3 [ 3 ! 215 ) 156
JuLy
1344, N .5 [ < 6 © 602 g 85
alG.
06eas 146 .0 4 c 10 ¢ 740 D 97
SEPT.
11... 187 -1 - - - - 744 - 122
FIELD DETERMINATIONS
o SPECI- coLI- FECAL
WATER AIR FIC ALKA- FORM CoLE-
TEM- TEM- COND- DIS~ LINITY  (COL- FORM
PERA- PERA-  UCTANCE  SOLVED PH AS ONIES (coL.
TIME TURE TURE IMICRO-  OXYGEN €aCo3 PER PER
DATE (DEG C) [DEG C)  MHDS) (MG/L)  (UNITS)  (MG/L) 106 ML) 100 ML
ocT.
17... 0845 3.5 4.5 1070 10.6 8.0 126 1200 840
NOV,
l4ean 0710 3.0 ~2at 1020 10.2 7.7 126 1400 53¢
DEC.
30... 0930 0.0 -12.5 1000 11.2 7.9 146 1200 377
JaN.
15... 1700 0.0 4.0 1180 10.2 7.6 116 110 -
FEB.
1244 1115 2.5 0.5 1180 12.0 7.9 116 410 -
MAR.
1940 0715 0.5 -1t.s 1070 12.2 7.9 113 250 -
APR.
16..e 0B15 2.0 -2.¢C 1109 1.2 a.0 101 340 130
MAY
15440 1510 12.5 19.0 1000 9.5 8.0 92 54 o
JUNE
1leee 0830 9.5 10.9 630 9.2 7.8 61 700 115
JuLy
13... 0815 16.5 15.5 1040 7.6 7.7 105 1200 139
AUG.
Vbews 1200 17.0 ‘20.0 1210 1046 8.2 120 310 i90
SEPT.
1.0 0715 11.0 5.0 1500 8.5 7.5 108 580 54

PEND OREILLE RIVER BASIN
12324200 CLARK FORK AT-DEER LODGE, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 197n

133



134 PEND OREILLE RIVFR BASIN
12324600 CLARK FORK AT GARRISON, MONT.

LOCATION.--Lat 46°31'11", long 112°48'27", near center of east line of sec.23, T.9 N., R.10 W., Powell County, at
county bridge at Garrison, 1 mile downstream from Little Blackfoot River and at mile 444.5

DRAINAGE AREA.--1,550 sq mi.
PERIOD OF RECORD.--Chemical analyses: July 1969 to September 1970.

CHEMICAL ANALYSES, WATER YEAR DCTOBER 1969 TO SEPTEMBER 2970

DIsS-
DIs~ SOLVED
DIS- PO~ SOLVED DIS- SOL1DS
SOLVED TAS~ CHLO- FLUO- SOLVED  (RESI-
018~ IRDN SooiuM SIUM  SULFATE  RIDE RIDE  NITRATE  BORON DUE AT
TIME CHARGE (FE) (NA) (K) 1504) [14%) 1F) (N} 18) 180 C)
DATE 1CES) (UGB/LY  IMG/LY  (MG/L)  IMG/L)  ING/L)  (MG/L)  (MG/L)  (UG/LY  TMG/L)
ocT.
17... 1330 392 18 21 5.0 -~ 1.7 1.4 .40 19 788
NOV.
1300 1300 456 13 19 4.3 - 4.9 -- .40 30 719
DEC.
30.a. 1545 308 0 -- 5.4 - 10 1.3 .70 37 935
JAN,
16... 1250 363 0 - 5.2 -- 646 - .60 11 959
FEH.
12400 1500 377 6 -~ 5.0 -- 6.1 .9 .60 36 873
MAR.
18,.. 1215 395 34 - 5.1 -~ 6.0 -- .53 13 797
APR,
16.s. 1230 496 [ -- 443 -- be4 1.1 .49 3.2 752
MAY
14y 1745 935 4 - 5.1 -- 5.5 - .28 23 560
JUNF
1leae 1130 1634 [ - 3.1 - 2.7 N3 .01 17 310
JuLY
13.e. 120¢ 510 17 -- 4.0 2R1 3.8 . .10 8.7 597
AUG.
Cbaes 1660 376 0 - 5.3 381 -~ - .07 48 -
SEPT.
leas 1030 228 9 -- 1.6 - - - .34 9.5 -

DIS- oIS~
SOLVED s0L- BlO-
AMMONIA  NRGANIC ~ ORTHO VED- TOTAL TOTAL CHEM- COLOR
HARD- NITRO-  NITRO-  PHOS- PHOS-  PHOS-  DRGANIC 1CAL TUR- (PLAT=
NESS NITRITE GEN GEN PHATE PHORUS ~ PHORUS  CARBON  OXYGEN 81D~ ENUM-
(CA,4G) (KD IN} (N) 1PC4) ) ) () DEMAND 1Ty COBALT
DATE (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  IMG/L)  (MG/L)  LJTUV) UNITS)
ocT.
17... 561 .o .o .28 - .05 .08 6.0 .7 5.0 2
NOV.
130 532 .06 .03 .23 -~ .16 <36 9.0 1.7 5.0 1
DEC.
30... 626 .02 .10 .32 - 14 .16 1.0 2.0 3.0 3
JAN.
16.as 641 $00 1.1 7.9 - .02 .21 2.0 1.5 4.0 2
FEB.
12400 593 .00 .07 .19 - .08 .16 2.0 1.3 4.0 2
MAR .
18... 535 .00 .08 .37 - .05 .09 3.0 2.2 7.0 7
APR.
l6... 503 .00 .18 .03 - .08 .15 1.0 1.7 10 6
MAY
léoas 381 .oc .01 .21 - .08 .09 3.0 1.4 7.0 8
JUNE
FRRN 200 .0 .01 .66 -- .01 .10 1.0 1.6 20 Lo
JuLy
1340 376 .oc .01 .29 .28 .09 .07 4.0 1.1 6.0 18
AUG.
Obaes 513 .cC .05 .23 .09 .06 .10 2.9 1.9 5.0 -
SEPT.

1less - - .32 - «13 .12 21 0 2.0 - -




PFND OREILLE RIVFR BASIN

12324600 CLARK FORK AT GARRISON, MONT.--Continued
CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
FIELD DETERMINATIDNS
SPECI~ coLr- FECAL
F1C ALKA~ FORM coLl~
WATER AIR COND- DIsS- LINITY (CoL- FORM
TEMPER- TEMPER- UCTANCE SOLVED PH AS ONLES tcoL.
TIME ATURE ATURE {MICRO- OXYGEN CACo3 PER PER
DATE (DEG C) (DEG C} MHOS) (MG/L)  (UNITS) (MG/LY 100 ML) 190G ML)
oCY.
17... 1330 4.5 7.5 925 12.6 8.2 129 8 25
NDV.
13,.. 1300 3.5 8.0 840 12.2 8.1 136 100 14
DEC.
30ea. 1545 0.0 “4.5 950 12.6 8.3 123 24C 1L
JAN.
1600 1250 0.0 -8.0 1050 1.3 8.0 126 630 -
FEB.
1240 1500 2.5 3.0 1020 13.0 8.4 135 32 -
MAR .
18¢aa 1215 2.5 3.0 960 13.4 8.2 123 120 --
APR.
16... 1230 440 5.5 890 11.9 8.1 115 166 32
MAY
14e.. 1745 11.0 14+0 T4C 9.8 8.1 109 70 8
JUNE
Tleas 1130 9.5 11.0 420 9.4 R.0 85 240 97
JuLy
13... 1200 15.5 15.0 670 B.2 8.1 123 530 100
AUG.
06s0s 1600 21.5 2R.5 950 10.4 8.5 115 1300 b4
SEPT.
1leas 1030 9.5 4.0 1320 9.7 1.9 123 68C T4
ANALYSES OF MINOR ELEMENTS
DIS~ oIS~ DIs-
SOLVED ois- OIS~ SOLVED SULVED TOTAL LIsS- r1s- nIs-
ALUM= SOLVED SOLVED AERYL- CAD- CHRO- SOLVED SGLVFD SOLVFU
INUM ARSENIC BARIUM LIUM MIUM MIuM COuALY COPPER LEAD
TIME taL) tas) 18a) (BE) tcoy (CR) (o) (cuy P8)
DATE {UG/L) (UG/L) We/L) tuG/L) tuG/L) tU6/L) (U5/7L) (unh/L) G/
ocr.
17... 133C 99 9 v -~ o bl o 7 i
NOV.
13ee. 1300 91 “ 4 - c C © 8 .
DEC.
30aes 1545 136 6 4 - 0 0 4 31 S
JAN.
lbees 125v 25 £l t - D) o 1 7
FEE.
1244 1500 151 13 o - a ] 3 3 J
MAR.
1Beo. 1215 55 a s 2 6 < " 25 Al
APR. .
16... 1230 65 O 19 g 2 0 il 21 o
MAY
l4s.e 1745 57 7 o 1] 4 o 3 14 -
JUNE
) § P 1132 144 17 o o G 2 Rl 23 3
JuLY
13... 1200 118 13 L 0 7 [} bl 2 -
AUG.
D6ase 1600 83 9 e < o a n < -
SEPT.
1le.. 1630 95 3 [} C & [ © 13 -
oIS- DIS~ DIS- nis- nis-
SOLVED DIS- SOLVED DIsS- SOLVED nIs- SOLVED SNLVED DIS-
MAN— SOLYED MOLY~- SOLVED SELF- SOLVED STRON- VANA- SOLVED
GANESE MERCURY PDENUM NICKEL NIUNM STLVER TIum nium ML
(MN} (HG) MD) (NI} (SE) (AG) (SR) vy (74
DATE tus/sLd uG/Ly tue/Ly tuesLd (UG/LY we/L) w6/1) TuG/L)Y (Uu/L)
58 - o 4 2 ¢ 576 3 46
346 - 11 2 & e 544 1 76
198 - 12 4 11 o 662 < 3
58¢C - 27 3 o L 618 v 118
876 - & 2 6 4 560 4 91
1032 -- 36 3 “ C 569 v 145
688 - 3 4 10 < 546 1 146
416 - 3 0 2?2 n 417 0 56
- - 7 v 3 Q 1532 1 LN
197 .1 4 < 2 Q 4590 1 35
74 .1 € . 2 v 624 1 19
1leas 71 0 3 e 5 € 750 o 92



136 PEND ORFILLE RIVER BASIN
12334600 BLACKFOOT RIVER NFAR LINCOLN, MONT.

LOCATION. --Lat 47°02'37", long 112°24'14", 1in SE4NFY% sec.19, T.15 N., R.6 W., Lewis and Clark County, at gaging sta-
tion 100 ft downstream from Surveyors Gulch and 14.5 miles northeast of Lincoln

DRAINAGE AREA.--15.1 sq mi.

PERIOD OF RECORD.--Chemical analyses: October 1968 to September 1970 (discontinued).
Water temperatures: October 1968 to September 1970 (discontinued).
Sediment records: October 1968 to September 1970 (partial records) (discontinued).

CHEMICAL ANALYSFS, WATFR YFAR NCTUBER 1969 T3 SEPTEMBER 197C

DIS~
0I5~ SCLVEL
0Ls- SOLVED MAG~ PO~
SULVED CAL- NE~ TAS- BICAR- CAR~ CHLO-
DIS- SILICA IRON c1um S1uM SCpIUM SIuM BONATE  BONATE SULFATE  RIDE
TI4E CHARGE  (S1C2) (FE) (cay (MG} (NA) (K) JHCO3)  (C03) (S04) (cL)
{CFs) (MG/L) Js/L) (46700 (MG/L) (MG/L) (MG/L) (MG/L) {MG/L) (MG/L) {MG/L}
1320 3.5 14 73 21 12 3.2 2.3 63 Q 52 1.2
1230 3.1 I -- 73 12 2.0 1.3 46 o 60 .6
1730 5.8 14 -- 2% 11 2.1 1.4 54 L 55 .6
1145 3.4 14 55 21 12 2.1 1.3 55 C 62 -6
1732 3.4 13 - 21 10 2.2 1.2 50 [4 61 .5
173~ 2.6 14 -- 24 12 2.6 1.1 49 ¢ 68 .4
173¢ 3.2 (s -- 22 12 2.8 1.1 51 o 71 s
€93 3.2 -- 95 -- - - - -- -- - --
1730 2.1 14 - 23 11 2.9 1.2 44 0 66 .6
wsce 7.1 -- 133 2 12 -~ - 46 I -- -
173, 2.1 I -5 20 12 2.6 1.6 48 z 70 .6
1730 2.8 14 - 39 H 2.8 1.7 99 ¢ 70 2.2
csar 2.6 - 127 - -- -- -- -- - -- --
1737 3.2 1 - 2 11 2.4 1.5 46 0 71 .6
173¢ 445 14 - 2% 11 2.3 Le4 48 0 70 1.0
152 2.5 -- 192 - - ~- - -- - - -
1232 2.7 14 - 22 11 2.7 1.5 4 [} 73 .8
1730 2.7 15 - 22 12 2.8 1.4 43 [ 75 .8
es LI -- 131 -- - -- -~ -- - -- -
1730 6a¢ 12 - 27 1¢ 2.1 1.7 45 " 59 1.6
1747 he8 14 -- 3. 2.4 1.3 €9 ¢ 66 1.4
1730 7.2 13 - 23 1 1.4 48 “ 63 1.8
78 -- 143 - - - -- - - -
274 i -- 9.2 aot 1.0 3¢ © lg .6
64 7.6 -- L) 6.4 1.3 .6 97 3 16 .o
64 - Ta - - - - - - - -
93 1.7 - 12 Seb 1.2 .5 46 ¢ 16 .2
159, 13 - 262 - - -- - - ~-- - -=
1731 14 1z - 21 9.1 2.1 .7 7 ¢ 38 .1
173 2.1 13 -~ 23 ic 2.0 .8 7c " 43 .2
174C 5.t 13 -- 73 11 2.3 1.9 75 o a1 .5
1330 4.0 -- 112 - -- -- - -- -- -- --
172 3.2 14 -- 25 12 2.6 1.1 69 N 53 o7
123¢ 3.5 15 - 24 11 2.1 1.2 75 c 58 .4
1737 7.2 14 -- 23 1c 2.4 1.0 58 b 55 .4
1145 5.8 -- 29 -~ - -~ - - - -- -~
METHY -
5= LENE
SOLVED BLUE
- ACTIVE
DIS- GANESE SUB-
CHARGE (MN) STANCE
DATE TIME (CFS) (UG/LY  (UG/L)
DEC
05... 0930 3.2 295 .00
JAN
09ean 0800 2.1 296 .00
FEB
06+ ee 0800 2.6 379 .00
MAR
13... 1500 2.5 407 .00
APR
1044, 1000 6.0 690 .00
May
07aes 1130 78 427 .01
JUN
Obaas 2000 64 48 .00
JUL
09... 1500 13 205 .00
AUG
13... 1330 4.0 293 .02
SEP

1Bess 1145 5.8 308 .05




PEND OREILLE RIVER BASIN 137
12334600 BLACKFOOT RIVER NFAR LINCOLN, MONT.--Continued

EXTREMES. --1369-70:
Specific conductance: Maximum daily, 257 micromhos Jan. 29; miminum daily, 90 micromhos May 8, 18.
Water temperatures: Maximum, 18.0°C July 20, Aug. 7; minimum, freezing point on many days during December to
April.

Period of record:
Specific conductance: Maximum daily, 257 micromhos Jan. 29, 1970; minimum daily, 90 micromhes May &, 18, 1970.
Water temperatures: Maximum, 18.0°C July 20, Aug. 7, 1970; minimum, freezing point on many days during winter

periods.
CHEMICAL ANALYSES, WATER YEAR DCTOBER 1969 TO SEPTEMBER 1970
0IS-
DIS- SOLVED OIS~ DIS~ NON- SnolumM SPECI~
SOLVFD DIs- saLlvs SOLVED SOLVED CAR- AD- FIC
FLUO- SOLVED (SuM OF SOL1DS SGLIDS HARD=~ BONATE SORP- COND- TEM~
RIDE NITRATE BORON CONSTI- (TSNS (TONS NESS HARD- TION UCTA I PH PERA-
F) INY 3) TUENTS) PER PER (CA,MG) NESS RATIG IMICRO~ TURE
DATE IMG/L) (MG/L) ue/Ly IMG/L) AC~FT) oay) (MG /L) (MG/L) MAQS) (UNITS)  {DEG C)
.2 +06 10 137 20 1.37 101 50 .1 —-— - 4.5
o1 - 12 151 .22 1.38 108 7 .1 231 7.4 Teo
.1 -00 10 131 .20 2.30 96 51 .1 274 T.8 47
1 <00 12 140 .19 1.27 163 58 .1 - - 245
.0 .00 6.0 134 .20 1.34 95 54 .1 218 7.5 3.0
<0 «00 1C 146 .21 1.06 108 67 .1 234 T.4 0.0
.0 .00 7 150 .22 1.38 165 63 .1 242 0.0
- - - - $22 l.an - - - - - 0.0
.1 «00 1.0 140 W21 1.11 103 67 .1 2364 7.1 0.0
- - - - W21 «86 15 67 - _—— - 0.0
.1 +04 1.0 146 .21 .90 98 59 .1 225 Tes 0.0
.2 .02 1o 191 .28 1.54 146 64 .1 295 T.8 0.0
- -- - - - - - - - - - 0.0
o1 .06 L. 146 .21 1.31 100 63 .1 239 T.2 0.0
.1 .02 10 143 21 l.87 96 57 .1 228 7.5 0.0
- - - - - - - - - - ~~ 0.0
CRY .01 10 145 <6 le6l 101 68 .1 244 1.9 0.0
.1 «01 1> 15C .27 1,66 103 68 .1 241 7.6 0.0
-~ - - -- - -- -- -- -- -~ - 0.0
.1 .03 10 128 .20 2.35 91 55 a1 228 Seu 1.
0 00 10 161 25 2.37 121 64 .1 258 7.8 1.7
.1 +00 15 139 W20 2.90 11 62 .1 221 -— 2.5
- - -- - .32 49.5 - - -- -- - te
-0 .00 U] [N W9 48.1 39 14 .1 L3} 7.8 2.5
o1 + 01 ted 18 .16 19.7 96 la <1 190 T.R l4.
- - - - - -- -= - - - - 13.5
-0 «C1 2.2 &b 10 1801 53 15 .1 118 7.5 1 .5
+1 <02 lor 117 .17 4,69 90 32 .1 188 7.6 1.
ol .0J 12 127 .18 2.84 9 4l .1 223 1.6 -
.2 .01 8.5 134 .21 2.04 162 4l .1 215 7.6 18.0
.2 .2 5.6 143 .23 1,49 113 54 oL 225 7.6 1545
+0 «Ca 54 152 .22 1.51 116 56 el 244 T.1 PR
.0 .02 9.8 134 .19 2.68 9e 52 .1 210 7.5 A0
2 st — - s ps po - it e . 7.
FIELD DETERMINATIONS
SPFCI~
FIC ALKA-
TEM- COND- OIS~ LINITY
PERA-  UCTANCE  SCLVED PH AS
TIME TURE IMICRO~ OXYGEN CACO3
DATE (DEG C) MHOS} (MG/L)  (UNITS} (MG/L)
0CT.
10ee. 1320 4.5 218 9.6 6.9 -
NOV.
CTeen 1045 2.5 212 10.4 6.8 4l
DEC.
[2}- T 093. 0.0 230 10.4 7.0 42
JAN.
C9ere 0800 0.0 235 11.0 7.0 @1
FEB.
Obaes 080C 0.0 235 1.1 7.2 36
MAR.
13,.. 1500 0.0 23¢ 10.3 6.6 34
APR.
15... 1000 Q.0 210 19.2 T4 37
MAY
07400 1135 1.0 115 12.1 7.5 29
JUNE
L 2000 13.5 128 8.1 8.2 -
JULY
09+ 1500 17.0 185 8.0 7.9 54
AUG.
13,.. 1336 15.5 210 8.0 T.5 57
SEPT.

18... 1145 T.C 215 9.5 6.8 55
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DATE

ocT
NOV

JAN
FEB
MAR
APR

10
07
0S
09
06
13
ic

TIME

1305

NOV

by
%

214

12334600

SPECIFIC CONDUCTANCE

DEC

245

243

(MICROMHOS/CM AT 25°C),
(ONCE-DAILY MEASUREMENT)

JAN

222
223

2:3

227

237

223

CON
CEN-
TRA-
T10N
(MG/L)

orcENTR

-

224

222

227

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS,

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

DA
MAY

JUN
JuL
AUG
SEP

PEND OREILLE RIVER BASIN

237
235
735
238
233

232

236

TE

07
18
Q4
09
13
18

MAY

219
212

175
157

TIME

1100
1710
1950
1540
1520
1230

BLACKFOOT RIVER NEAR LINCOLN, MONT.--Continued

JUN
124
124

151
126

130
137
140
140
142
12¢
111

115

Jub

181

189
185
137

130

201

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

222

221
222

222
222

222
228
228
226
224

218

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

CON
CEN—
TRA-
TION
(MG/L)

18
13
3

5
3
3

211

212
217

217
218

215

217
223
218

219

SUSPENDED
SEDIMENT
DISCHARGE
(TONS/DAY)

6.1

8.1
«53
.18
.03
.05




DAY

(LR VR N

- E T

—-

CODNG WMHWN~

-

MaX

ocoooo

R

owoUuun 00000 00000 ©OOOOo

OCTUBER

o00®O DoOCOO

coooa

O~000 0DOQO 0OOOO

B

VMOWoC O Qo000

©oooo
owww

0.0

o
o

12334600

PEND OREILLE RIVER BASIN

BLACKFOOT RIVER NEAR LINCOLN, MONT.--Continued

TEMPERATURE (°C) OF WATER,

NOVEMBER
MAX MIN
3.0 2.0
3.0 2.0
2.0 1.5
3.0 2.3
3.0 3.0
3.0 2.0
3.G 2.0
2.0 2.0
240 1.5
2.0 2.0
2.0 2.0
2.0 1.5
l.s 1.0
1.5 1.0
1.5 1.5
1.5 1.0
1.0 0.5
0.5 0.5
0.5 0.5
0.5 0.5
0.0 0.C
0.0 0.0
2.0 0.0
0.0 0.0
2.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.C 0.0
3.0 0.0

MAY
MAX MIN
0.5 0.0
1.5 0.5
1.5 0.5
1.5 1.0
1.0 0.0
1.5 0.5
0.5 0.5
2.0 0.5
4.0 1.0
3.0 1.9
3.0 1.0
3.0 1.5
4.0 1.5
5.5 1.5
6.5 3.0
8.0 3.0
7.0 3.0
7.0 3.5
7.0 3.5
5.5 4.0
7.0 4.5
B-5 4.0
8.0 5.0
8.5 4.5
10.5 4.5
10.0 5.0
645 e
8.0 4.0
9.0 5.0
.8.0 5.5
10.0 5.5
10.5 2.0

D

MAX

COSYY OO
coooo moooo

000000 G000 ©CODED 00DAO

5 ©ooocco

2

WATER YEAR OCTOBER 1969 TQ SEPTEMBER 1970

ECEMBER

d0000 ©DOOO OOOOO
e v
cooo0o

Qoooo

ocooao
ococooo

2.0

0.0

12.0
1445
15.0
16.0
16.5

16.0
1645
16.5
16.5
15.0

16.5
15.5
14.5
15.0
1545

16.0

16.0
15.0
15.0

18.0

JANUARY

JULY

MIN

Se0

FEBRUARY
MAX MIN
0.C 0.0
J.C 0.2
0.0 N0
0.0 0.0
040G 0e0
0.0 0.0
0.0 G.0
0.0 0.3
0.0 0.0
0e0 0.0
0.C 0.0
5.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.3
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 N.0

AUGUST

MAX MIN
15.5 11.5
15.0 13.5
15.5 12.0
16,0 12.0
15.0 13.5
16.5 13.5
18.0 160
16.5 15.0
15.0 12,0
15.0 12.0
15.5 L12.0
16.0 13,0
15.5 13.5
15.0 13.0
15.0 12.0
15.5 12.0
15.5 13,5
14.5 12,0
14,5 11.5
14.5 12.0
14.5 11.5
15.0 11.5
14.5 11.5
14.5 11.5
15.0 12.0
14.5 11.5
14,5 11.5
14,5 11.5
14,0 11.5
13.5 11.0
14,0 11.5
18.0 11.0

139
MARCH
MAX MIN
0.0 0.0
0.0 0.0
0.0 2.0
0.0 0.C
0.0 0ers
0.0 0.0
0.0 0.0
0.0 0.2
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.5
0.0 €0
0.0 .0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.9 0.0
0.0 0.0
2.0 €0
0.0 [
C.0 0.C
0.0 0.0
0.0 0.0
0.0 0.0
0.0 6.0
0.0 0.0
0.0 0.0
0.0 0.0
SEPTEMBER
MAX MIN
14.0 12.0
13.5 11.0
12.0 10.5
11.5 11.0
11.0 10.0
10.0 9.5
11.0 10.0
10.5 9.5
9.5 9.0
9.0 7.0
9.0 5.5
5.0 3.5
3.5 3.0
4.0 2.0
4.5 3.0
5.0 4.0
6.5 5.0
8.5 6.5
9.0 8.5
8.5 8.0
8.0 6.5
8.0 1.0
7.0 6.5
6.5 S.5
5.5 4.5
5.5 4.5
6.0 5.2
645 5.0
7.0 5.5
1.0 6.0
14.0 2.0



140 PFND OREILLE RIVER BASIN
12340500 CLARK FORK ABOVE MISSOULA, MONT.

LOCATION.--Lat 46°52'01", long 113°58'57", in NE4SW%SFL sec.22, T.13 N., R.19 W., Missoula County, at abandoned
Van Buren Street Bridge in Missoula, 0.1 mile upstream from Rattlesnake Creek, 3.4 miles downstream from gaging
station, and at mile 358.3.

DRAINAGE AREA.--5,999 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses: July 1969 to September 1870.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS-
ois- SOLVED
01S- PO~ SOLVED DIS~ SOL10S
SOLVED TAS- CHLD= FLUD~ SOLVED  (RESI-
oIS~ IRDN SODIUM SIUM  SULFATE  RIDE RIDE  NITRATE  BORON DUE AT
TINE CHARGE (FE) (NA} (K) (504) Ly (F) (N} (8} 180 €}
(CFs) (UG/L)  (MG/L)  (MG/L}  (MG/L)  (MG/L)}  (MG/L)  (MG/L}  (UG/L}  (MG/L}
1930 183¢ 4 11 2.8 - 2.9 .7 .10 1.0 374
0810 16990 15 9.5 2.3 - 2.9 -- 20U 5.4 317
173¢ 1450 N - 2.8 - 3.2 o5 +20 22 326
1145 1600 11 -- 2.5 - 3.4 - .30 65 386
123¢ 1180 6 -~ 2.8 -- 3.8 o .20 19 398
0810 1581 30 - 3.0 - 3.2 - .11 36 349
1630 221¢ 10 - 2.6 - 3.4 4 J14 7.5 327
2000 7190 58 - 2.0 -- 1.6 - .04 15 172
0840 15307 50 - 1.5 - 1.6 .2 .09 1c 117
0915 3810 18 - 2.2 57 .0 .3 .01 66 219
1445 2243 [ - 2.1 72 - - .00 14 .
93 1466 0 - -- - - - .02 1e -—
D= DIsS-
SULVE) soL- Blo-
AMMONIA  GRGANIC  ORTHO VED- TOTAL TOTAL CHEM- COLOR
HARD- NITRO-  NITRO~  PHOS- PHOS-  PHOS-  DRGANIC ICAL TUR- (PLAT-
NESS NITRITE GEN GEN PHATE PHORUS ~ PHORUS ~ CARBON  OXYGEN 81D~ INUM-
(CAsMG) N} () Ny tP04) tpy P {4} DEMAND 1Y COBALT
DATL (MG/L)  (MG/L)Y  (MG/L)  (MG/L)Y  (MG/L)  [MG/L)  (MG/L)  (MG/L}  (MG/L)  (JTU) UNITS)
neT.
164as 260 .00 .60 .00 - .c2 .07 6.0 -8 15 3
NOV.
1300r 248 .00 .ol Jl4 -~ .18 .24 7.0 .9 3.0 1
DEC.
lg... 280 N .00 .10 -- .c8 .12 2.0 .8 1.0 2
JAN.
15440 277 <00 Wl .47 -- .co <04 4.0 1.1 2.0 2
FEd.
1l... 290 .00 .cT .16 - .62 .03 2.0 loa 3.0 2
MAR .
18... 247 +09 .ot .36 - .08 .08 4.0 2.4 9.0 10
APR.
15,44 234 .0u .G .20 - .05 .16 8.0 1.2 7.0 9
MAY
13... 121 N cub .47 -- .05 «10 5.0 2.8 20 19
JUNE
Pdee. 90 .of .00 .26 -~ .05 .21 1.0 1.6 55 22
JuLy
12... 163 o0 .01 .le 12 .05 .03 5.0 .9 6.0 7
AUG.
05... 187 .00 .2 .08 oL .02 L4 3.0 .5 7.0 -
SEPT.,




PEND OREILLE RIVER BASIN
12340500 CLARK FORK AVOVE MISSQULA, MONT.--Continued

CHEMICAL AMALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS~ 01s- DIS~
SOLVED nis-~ oIs- SOLVED SGLVED TOTAL o1s- ors- oI5~
ALUM~ SOLVED SOLVED BERYL~- CAD- CHRO- SOLVED SOLVFD SOLVED
INUM ARSENIC BARIUM LIUM MIUM MIUM COBALY COPPER LEAD
TIME (AL) (AS) (aa) {BE) (O]} (CR) (co) (cy) (PE)

ws/L) e/t tue/L) (uG/Ly tue/L) uG/L) e/L) ws/0) /L0y

1930 4B 1 2 - b ¢ [4 3 g
0810 34 3 o - o v 4 4 3
1730 79 3 [3 - 0 ) a 1 -
1145 30 4 ¢ - k] o 1 3 °
1230 93 5 4 -- bl 9 o - A
0810 39 7 c v o o o ¢ M
1630 48 9 o ¢ ¢ 3 o 14 v
2000 103 1 0 5 ¢ o r 25
0840 192 4 < 3 0 S o 8 n
0915 161 3 v n [ 0 o 22 .
1445 98 6 ° 0 [ o [} o .
0930 - - - - - - - 63 J
DIS~ D1s- 015- DIs- DIS-
SOLVED 015~ SOLVED ols- SOLVED DIS- SOLVED  SNLVED DIS-
MAN- SOLVED ~ MOLY- SOLVED  SELE- SOLVED  STRON-  VANA- SOLVED
GANESE MERCURY  BDENUM  NICKEL NIUM SILVER TIUM Dlum ZINC
(MN) (HG) (MO) (NT) (SE} (AGH (5R) ty) (ZN)
OATc (UG/L)  (UG/L)  (UG/L)  [UG/L)  (UG/L)  (UG/ZL)  (UG/L)  (UG/L)  (US/L)
ocT.
16... 17 - 4 v 13 ° 362 L 25
NOV.
13440 38 - 6 3 g c 340 1 19
DEC.
18... 29 - 9 3 7 1 386 u 17
JaN,
15... 37 - 6 3 o G 324 1 28
FER.
1leaa 112 -- 12 3 9 © 346 0 “2
MAR.
18ees 152 - 13 2 4 c 362 ° 31
APR,
15... 67 - 3 4 6 [+ 337 1 13
MAY
13... (3] ~- 2 15 6 0 152 > 16
JUNE
10444 10 - 4 v 1 o 105 ) 22
JuLy
12... 27 -1 2 ¢ 6 0 208 1 14
AUG.
05... 39 .0 a 1 3 ) 270 o o
SEPT.
10-4. 17 . -- -- - -- 252 -~ 28
FIELD DETERMINATICNS
SPECI~ coLl1- FECAL
WATER AIR FIC ALKA-= FORM coL1-
TEM- TEM- COND- DIs- LINITY  (COL- FORM
PERA- PERA-  UCTANCE  SOLVED PH AS ONIES (cot.
TURE TURE {MICRO-  DXYGEN CACO3 PER PER
DATE TIME (DEG C) (DEG C) MHOS) {MG/L) TUNITS) (MG/L) 100 ML) 100 ML}
ocT.
1640 1930 3.5 7.0 490 12.2 8.3 144 48 6
NOV.
13,.. 0810 5.0 0.0 440 11.9 Rl 136 18 7
OEC.
1B... 1730 D.5 3.0 520 11.8 8.0 133 16 z
JAN.
1544, 1145 0.0 9.0 515 1.1 7.9 128 33 --
FEB.
1l... 1230 1.0 6.0 560 12.5 8.4 128 8 R
MAR.
1B... 0810 3.0 -1.5 475 13.0 8.3 129 34 --
APR.
15... 1630 5.0 8.0 450 12.2 B.3 120 71C --
MAY
13... 2000 8.D 10+0 255 10.5 Te6 B) 22 14
JUNE
10... 0840 10.5 10.5 180 10.2 8.0 69 300 60
JuLy
12.0. 0915 17.C 22,0 320 8.6 8.3 116 3800 170
AUG.
05+ 1445 18.0 24.0 370 8.0 8.2 115 56 52
SEPT,

10«0 Q931 12.5 4.0 420 9.G Be3 130 110 18
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LOCATION.--Lat 46°51'12", long 114°05'48", in SE%NW%SW% sec.26, T.13 N., R.20 W., Missoula County, at Maclay Bridge

PEND OREILLE RIVER BASIN

12352980 BITTERROOT RIVER AT MACLAY BRIDGE NEAR MISSOULA, MONT.

on county road, 1.5 miles upstream from mouth and 5.2 miles west of the Missoula Post Office.

DRAINAGE AREA.--2,850 sq mi.

PERIOD OF RECORD.--Chemical analyses:

REMARKS. --Discharge computed by subtracting the discharge of Clark Fork below Missoula (station 12353000) from that

of Clark Fork above Missoula (station 12340500).

DATE

JuLy
1laeea

AUG.
CSeas

SEPT.
D9eae

LOCATION.--Lat 46°59'33", long 114°26'45", in S%SF% sec.l, T.14 N., R.23 W., Missoula County, at bridge 0.1 mile up-

TIME

1500
1100
1530

AMMDNTA

NITRO-
GEN
(N)

(MG/L)

.01

.03

.00

TIME

150¢
1100
1530

CHEMICAL ANALYSES,

0Is-

CHARGE -

(CFS)

3830
1290

950

ORGANIC

NITRO-
GEN
(Ny

(MG/L)

WATER
TEM-
PERA-
TURE
(DEG C)

18.C
19.¢C

15.0

SULFATE
(S04)
(MG/L)

T.3

DIS—
SOLVED
ORTHO
PHDS-
PHATE
(PO4)
(ML)

AIR
TEM-
PERA-
TURE
(DEG C)

27.5
24.5

18.0

CHLO-
RIDE
tcuy
(MG/7L)

DIS-

VED-

PHOS=~
PRORUS

(MG/L)

.09
+01

«C3

JuLy

July to September 1970.

TO SEPTEMBER 1970

DIs-
SOLVED
FLUO-

RIDE NI1TRATE
(F) (N)
tMG/L) MG/7L)

.2 04
- 07
- «05

TUTAL TOTAL
PHOS- ORGANIC
PHORUS CARBON

) )
(MG/L) (MG/L)

.09 1.0
.06 3.0
+02 5.0

FIELD DETERMINATIONS

SPECI-
FIC
COND-
UCTANCE
(MICRO-
MHOS)

98
175

210

DIS-

SOLVED PH
OXYGEN

(MG/L)  (UNITS)

8.8 8.0
7.9 T.8
1c.0 8.2

DIS-
SOLVED
SOLIDS
{RESI-
DUE AT
180 C)
{MG/L)

T2

BI1O-
CHEM~-

1caL
OXYGEN
DEMAND
(MG/L}

ALKA-
LINITY
AS

cACO3
(MG/L)

44

78

100

12353300 CLARK FORK NEAR ALBFRTON, MONT.

HARD-

NESS
(CA,MG)

(MG/7L)

45

75

TUR=

BID~

1Ty
(ITY)

coLi-

FORM
eone-
ONIES

PER
106 ML)

580

43

NITRITE
N

)
(MG/L)

.00
.00

+00

COLOR
(PLAT-
INUM-
COBALT
UNITS)

FECAL
coLi-
FORM

(coL.

100 ML)

stream from Petty Creek, 0.2 mile downstrean from former gaging station, 1.7 miles east of Alberton, and at

mile 319.8,

DRAINAGE ARFA.--9,272 sq mi.

PERIOD OF RECORD.--Chemical analyses:

July 1969 to September 1970.

REMARKS.--Discharge estimated from records for Clark Fork at St. Regis (station 12354500).

TIME
DAfE
0CT.
lteus 163C
NOV.
1200 1430
DEC.
1844 1430
JAN.
15,00 09¢¢
FEn.
1l.e. 0945
MAR.
17400 1730
APR.
150as 1340
MAY
13e4s 1615
JUNF
0940e 175¢
JuLy

1lees 1115

1945

1207

CHEMICAL ANALYSES,

DIS-
CHARGE

(CFs)
32040
290¢C
245¢C
280¢
2400
285¢
3500
1140C
36100
7900
3953

2597

DIsS~-
SOLVED
JRON
(FE)
(uG/L)

34
34

34

SNDIUM
(NA)
(MG/L)

9.0

PU-
TAS-
SIUM
(K)
(MG/L)

CHLD=
SULFATE RIDE
(504) L)

(MG/L) (MG/L)

DIs-
SOLVED
FLUD-

RIDE

tF)
(MG/L)

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

NITRATE
(N)
{MG/L)
.10
- 00
.20
+30
.20
.10
.12
.07
=06
=06
.01

.03

DIS-
SOLVED
BORON

18)
tuG/L)
4.1

24

3s

12

18

DIS-
SOLVED
SOLIDS
{RESI-
DUE AT
180 C)
tMG/L)

235
231
256

257

261

2642




e

PEND OREILLE RIVER BASIN 143
12353300 CLARK FORK NEAR ALBERTON, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIs- Dls-
SOLVED SOL- 81D~
AMMONIA ORGANIC  ORTHO VED- TOTAL TOTAL CHEM- CULOR
HARD-~ NITRO-  NITRO-  PHOS- PHOS~  PHOS-  ORGANIC rcat TUR~- (PLAT-
NESS NITRITE GEN GEN PHATE PHORUS ~ PHORUS  CARBON  DXYGEN BID- INUM~
(CAMG) (N) (N} (N} (PO4) Py P ) DEMAND Iy COBALT
DATE (MG/LY  (MG/LY  (MG/LY  {MG/L}  (MG/L}  (MG/L)Y  (MG/L)  (MG/L)  (MG/L)  (JTU) UNITS?Y
DCT.
173 .0D .00 .12 -~ .02 .17 7.0 1.2 10 4
12440 167 <00 .ol .80 - .17 .52 8.0 1.6 3.0 2
DEC.
lg... 198 .00 .01 .09 -~ .05 .16 2.0 1.1 1.0 3
JAN.
15400 180 .00 <04 .40 -- .07 .12 3.0 1.7 3.0 5
FEB.
11... 187 .00 .12 .29 - .05 .08 2.0 1.2 4.0 5
MAR. .
17... 180 .00 .04 .26 - .05 .c7 3.0 2,5 7.9 16
APR.
15... 162 .00 .09 .18 - .05 .08 2.0 1.3 7.0 4
MAY
1300 90 .00 <00 .20 -- .04 .08 5.0 2.3 15 25
JUNE
09... 60 403 .46 1.3 - .01 .16 2.0 1.3 45 30
JuLy
|3 PP 111 .0C .C1 .19 .02 <01 «Co 19 1.0 5.0 4
AUG.
O4uan 146 .00 .04 .10 .01 .02 W 49 1.7 5.0 -
SEPT.
090 - - .01 - 04 .c2 .03 1t 1.5 -~ --

FIELD DETERMINATIONS

SPECI~ coLl- FFCAL
FIC ALKA- FORM coLl-
WATER AIR COND- BIS- LINITY (coL- FLRM
TEMPER- TEMPER- UCTANCE SOLVED PH AS ONIES (COL.
TINE ATURE ATURE I{MICRD- UXYGEN CACOD3 PER PER
(DEG €) (DEG C) MHOS} {MG/LY  (UNITS) (MG/L) 100 ML) 100 ML)
1630 5.0 10.0 345 12.7 8.4 126 13 3
1430 7.0 13.0 340 12.8 8.3 123 21 5
18400 1430 1.5 1.5 375 13.5 8,0 121 16 5
JAN.
15240 0900 0.0 2.5 340 11.2 1.6 112 56 -
FEB.
1laa. 0945 2.0 ~2.0 390 11.2 8.1 112 3 3
MAR.
17¢aa 1730 5.0 4.5 360 12.9 8.3 107 24 -
APR.
15440 1340 6.0 5.5 335 12.4 8.3 100 34 -
MAY
13440 1615 8.0 12.0 215 10.2 T4 71 130 20
JUNE
D9eue 1750 12.5 17.0 140 9.6 8.0 46 520 230
JuLy
leae 1115 17.5 24.0 225 B.2 8,0 79 2760 56
AUG.
O4eus 1945 21.0 33.5 310 9e2 8.2 102 500 22
SEPT.

09e.. 1200 13,0 12.5 330 9.5 Ba1 122 - 26
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DATE

015~ DIs- 0I5~
SOLVED o1s- o15- SOLVED  SOLVED TOTAL oIS~ 015- oIS~
ALUM- SOLVED  SNLVED  BFRYL~  CAD- CHRO-  SOLVED  SOLVED  SOLVED
INUM ARSENIC BARIUM Lium MIUM MIUmM CORALT COPPER LEAD
TIVE (AL} (AS) (84} (BE) (€0} (CR) (col [149] (pa)
WG/L)  (UG/L)  (UB/LY  (UG/L)  (UG/ZL)  (U6/L)  LUG/L)  (UG/L)  (UG/L)
1632 67 8 2 - o C c 3 2
1430 39 A u -- o [ 0 4 ¢
143) 22 2 o - [ ¢ bl 7 N
2900 23 4 s -- 0 < 1 1 5
c945 96 5 v - 4 o o 14 b
173 s 3 o a [ o o 9 3
1340 63 “ r al G o o J Rl
1615 175 3 c 0 0 [ a 20 N
1750 213 1 ¢ 0 o © 0 5 d
1115 = - == - - - - s -
1945 -- -~ -— - - - - 66 -
129, -- -- - - -- -- - 17 2
DIS- vls- 01~ IS~ oIS~
50LVED  OIS- SOLVED DIS- SOLVED D15~ SOLVED  SCLVED  DIS-
MAN- SOLVED  MOLY- SOLVED  SELE- SPLVED  STRDN=-  VANA- SOLVED
GANESF MERCURY  BDENUM  NICKEL NIUM SILVER TIum o1UM ZINC
(E0)) (HL) tM0) (NI (sE) (AG) ISR} (v (ZN)
(Us/L)  (LL/LY  (UG/ZL)  (UG/ZL)  (UG/LY  (JG/L)  (UG/LY  (UG/L)  (UG/L)
19 -- . N s 4 276 1 18
27 - 2 3 H ] 252 o 11
38 -- 15 3 ® 1 290 N 16
30 - a 2 0 © 238 1 35
«7 - 2 5 4 a 250 ] 21
70 -- 20 “ [ 1 260 o 23
29 -~ ? c 6 e 332 1 ¢
42 -- 4 1¢ 3 0 136 0 14
2 -- 6 B 2 3 70 v 19
12 .1 -- -- -- - 258 - 13
-- . -- -- - -- 238 - 8e
14 .0 -~ - - -- 234 - 61

12353300

CHEMICAL ANALYSES,

PEND OREILLE RIVER BASIN

CLARK FORK NEAR ALBERTON, MONT.--Continued

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970




DPEND OREILLE RIVFR BASIN 145
12359800 SOUTH FORK FLATHEAD RIVER ABOVE TWIN CRFEK, NEAR HUNGRY HORSE, MONT.

LOCATION.--Lat 47°58'45", Jong 113°33'36", in NE4NWLNE' sec.36, T.26 N., R.16 W., Flathead County, Flathead National
Forest, temperature recorder at gaging station on left bank 0.1 mile downstream from Tin Creek, 0.4 mile upstream
from Twin Creek, 36.3 miles southeast of Hungry Horse, and at mile 46.7.

DRAINAGE AREA.--1,160 sg mi.

PERIOD OF RECORD.--Chemical analyses: Water year 1970 (miscellaneous).

Water temperatures: May 1965 to September 1970,
Sediment records: Water year 1970 (miscellaneous).

EXTREMES.--1969-70:
Water temperatures: Maximum, 18.5°C Aug. 7; minimum, freezing point on many days during December to March.

Period of record:
Water temperatures: Maximum, 19.0°C Aug. 17-19, 1967; minimum, freecing point on manv days during winter periods.

REMARKS . --Chemical analyses and sediment data in "Analyses of samples collected at miscellaneous sites in Pacific
Slope Basins 1n Washington and upper Columbia River basin in Montana."

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TQ SEPTEMBER 1970

DAY OCTOBER NOVEMBER DECEMBER JANUARY FEBPUARY MARCH
MAX MIN MAX MIN MAX a8 tAx MIN rax M1 Max "
1 1045 9.5 6.0 5.0 G5 .5 484 0.0 St 31 [N
2 1040 8.5 5.5 4.5 0.5 c.5 2. 9.0 fan i <o
3 8.5 8.0 4.5 4. 0.5 2.5 0.0 3.7 PR e 2.
4 8.5 7.5 45 4.0 c.5 Q.5 ] 0.0 ") U
s 8.0 6.5 5.3 4.5 0.5 0.5 n.C a.0 a0 ]
6 700 .5 4.5 440 0.5 C.5 (% <. .0 . vl Ry
7 3.5 645 445 4.0 0.5 kN oC 00 YU Te0 J.2 [
8 8.0 7.5 4.5 4.0 0.u [N 2.C 0.2 Lo CaL 0.7 P
9 8.C Tes 407 3. 3.0 “ea .c ) . . 203
1 7.5 6.5 3.5 3.5 0.3 .y L. 0.0 3. C 0, 2]
1l 7.0 6.0 4.0 3.5 5. 2.0 c.n "0 Cen
12 6uf 4.5 4.5 4.0 0.0 Lt 0.0 .0 c.0
13 5.0 3.5 4.0 3.5 0.2 auc co G.t Cur
14 “.5 3.5 40 3.0 0,0 teo Sed . coe
15 545 4ou 4.0 3.5 g.0 el cor 2.C 0.0
16 Sev 3.5 4.0 3.7 Caw <G Tl Qe [
17 45 3.0 Sau 2.0 0.0 Dt Ced c.0 G0
18 4u5 2.5 2.0 1.5 0.0 Cot 0.0 Te2 0.7
19 4ot 3.0 2.0 1.5 Qeu (BN o A G.n
2u 4.5 4o Py 1.¢ 2.0 (4 3.2 St )
21 6.5 1> 1.7 Lo T S0 Q. e
22 Tes 2.5 1.5 [ [ 3 ~a .
23 6.5 2.0 1.5 C.C Lol 0.y Tof P
24 6.5 L.s [ 0.° [ o e Za
25 5.9 1.2 1) Je0 T . . 2.
26 5.0 1.0 t.C [} S 2. 0.0 3."
27 4.5 1.0 1.0 0.2 [ 0. oL 2.5
23 5.C 1.0 1.0 0u BN 2.0 2.3 3.3
29 4.5 lew 3.5 VI a.0 0.9 - 3.3
39 5.5 2.5 0.5 0.9 o [ - - 2.5
31 5.5 - - 0.0 Lea Jeu - - 3.5
MONTH  10.5 2.5 &40 n.5 0.5 n.o n.o n.0 0.0 0.0 3.5 0.0
DAY APRIL MAY JUNE JuLy AUGUST SEPTEMBER
e ML MAK MIN “wAx MIN YAX My HAX BT MAX Vi
1 3.3 9.2 5.5 7.5 6.2 10, 7.5 16.5 13.0 16.5 13,5
2 2.5 9O 6.0 7.5 5.0 1oL 9.3 15,5 13.5 16.9 12.5
3 3.5 8.0 6.0 7.0 5.0 12,0 1.0 15.0 13.0 1500 12.)
4 3.C 7.0 5.7 6.5 [ 12.0 11.C 16.5 13.0 14.5 125
5 4. 6.C 5.0 7.9 6. 12.5 11e9 1540 14.5 13.0 12,7
6 6.C 6.¢ 4.5 6.5 64l 120 . 17.¢ 13.5 12.5 1.5
7 5.5 5.5 5.% 5.5 6L 12.5 11,9 18.5 15.0 13,5 1.5 |
8 5.3 5.5 5.0 6.5 6.d 13,3 1.7 17.0 15.2 13,0 11,5
9 bl 5.5 5.5 6.5 6.0 13.5 170 16.0 12.5 13.0 11,0
19 5.2 6.0 5.7 6.0 5.5 12.5 11.0 1645 12.5 12.5 9.5
1L Sav 6.0 4.5 5.3 5.5 12.¢ 1.0 17.0 13.3 1z.n
12 5.1 5.5 5.7 6.0 5.5 12.5 11.5 17.5 13.5 9.5
13 4.0 6.9 5.5 6.0 5.5 12.¢ 1.5 1742 13.5 §.0
14 3.5 7.0 5.5 6.5 6el 12.¢ 16,0 16.5 13.5 9.0
15 3.5 7.5 640 6.5 el 13.¢ 11.2 16.5 12.5 9.5
1e 4.5 2.5 8.0 6.7 6.5 6.¢C 13.¢ 12.0 17.0 138 9.0
17 5.5 2, 7.5 6.0 7.0 64D 13.9 12.0 1645 13.5 9.5
18 6.5 R 7.5 6.0 8.3 6.5 14.5 12.5 1640 1245 9.0
19 7.0 4.0 6.5 4.5 8.5 7.0 15.5 13.) 16.0 12.2 9.5
20 6.0 %5 6.5 4.5 9.3 7.0 16.u 14,7 1540 12.5 3.5
21 6.5 445 [ 4.5 745 7.5 18,5 14.5 1545 11.5 9.7 Aot
22 5.5 4.5 6.0 445 11,2 8.0 15.0 13.0 16.5 12.0 3.0 Bar
23 5.5 4un 6.2 4.5 (S 9.0 14.5 12.6 1645 12.5 9.9 Be
24 5.0 %5 £5 5.2 1.5 9.5 15.0 13,0 16.5 13.0 8.5 7o
25 4.5 3.0 6.5 5.% 11.5 e 14,5 13,0 16,5 13.0 8.7 6.
26 405 3.5 6.5 5.5 11.5 1.0 15.0 13,0 16.5 13.. 8.5 5.5
27 5.0 4.0 6.€ 5.0 1.5 11.c 1€.C 13.5 16.C 12.5 9.0 b, .
28 5.5 4.5 5.5 5.0 112 1C.C 15.C L4, 16.0 1243 9.5 7ot
27 7.0 4. 6.9 5.2 (SR °.5 15,7 13.5 15,5 12.0 16.0 7.
39 8.0 5.3 6.0 5.5 8.5 2.0 14 13.0 15,5 12.¢ 3.5 7.
31 - - 7.C 5.4 - -~ 1. 12.° 16,0 12.5 - -

MONTH 8.0 2.0 9.0 4.5 11.5 5.5 16.0 7.5 18.5 11.5 16.5 5.5
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PEND OREILLE RIVER BASIN

12369000 FLATHEAD RIVER NEAR BIGFORK, MONT.

LOCATION.--Lat 48°05'33™, long 114°06'50", in NE4NE% sec.22, T.27 N., R.20 W., Flathead County, at bridge on State

Highway 208,

DRAINAGF AREA.--6,300 sq ni, approximately.

PFRIOD OF RECORD.--Chemical analyses:

3 miles northwest of Bigfork and at mile 106.5.

July 1969 to September 1970.

REMARKS. --Discharge estimated from records for Flathead River at Columbia Falls (station 12363000).

17...

164..

TIME

100¢
1400

140

HARD~
NESS

(CA,MG)
(MG/L)

88

11

84

118

109

124

89

80

18

108

9%

CHEMICAL AMALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS-
CHARGE
(CF5)

6600
3000
11700
1604
150C
1603
3900
27802
41530
5600
300¢

86072

NITRITE
(N}

(Mo/L)

OIS~
SCLVED
IRON
(FE}
(uGrsLY

” o N o

“7

44

AMMONTA
NITRO-
GEN

(N}
(MG/LY

.00

SgoIuM
(NAY

1MG/L)
1.1
1.5

ORGANIC
NITRO-

+08
«08

«10

PO~
TAS-
SIUM  SULFATE
(K) (504)
(MG/L)  (MG/L)
.5 -
.6 -
.4 -~
.6 -
-5 -
.6 -
.5 --
-6 --
.6 -
. 5.0
-- 4.3
DIs- D15~
SOLVEN soL-
ORTHO VED-
PHO5= PHOS~
PHATE PHORUS
(P04} Py
(MG/L)  (MG/L)
-- .02
- .01
-- .00
- .10
- .05
-- .02
- .01
- .08
-- .00
.00 .02
.00 .00
.01 .01

CHLMN=
RIDE
Ly
(MG/L)

.3

TOTAL
PHOS—
PHORUS
(P)
1MG/LY
04

.21

.07
ol
.05
#0C

.08

DIS-
SOLVED
FLug-

RIDE

(F)
(MG/L}

TOTAL
ORGANIC
CARBON

(MG/LY

1.0
4.0
1.0

.0
2.0
1.0

3.0

NITRATE

(N}

(MG/L)

s10
»00
»00
.10

«10

+04

1

#07
.02
.01

B10-
CHEM=

IcaL
OXYGEN
DEMAND
{MG/L)

.8
1.0

.6

1.7

DIS-
SOLVED
BORON

(UG/L)

TUR-
BID-

Ty

2.2

3.0

D18-
SOLVED
S0LIDS
IRESI-
DUE AT
180 C)
IMG/L)

94
117
101
211
131
135
115

95

79

%6

COLOR
(PLAT-
INUM-
COBALT
UNITS)




DATE

PEND OREILLE RIVER BASIN
12369000 FLATHEAD RIVER NEAR BIGFORK, MONT,--Continued
CHEMICAL AMNALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

FIELD DETERMINATIONS

SPFCI- coLl- FECAL
FIC ALKA- FORM coLL-
WATER AIR COND- DIS- LINITY (coL- FORM
TEMPER- TEMPER- UCTANCE SOLVED PH AS ONIES (Cuk.
TIME ATURE ATURE (MICRO- OXYGEN CACO3 PER PER
(DEG C) (DEG C) MHOS) (MG/L) (UNITS) (MG/L) 100 ML) 1CO ML)
1615 5.5 7.0 165 10.6 8.2 83 3 1
0710 5.0 4.5 200 10.8 7.8 108 3 G
0940 4.5 ~3.5 150 11.8 7.2 84 40 [
1630 0.5 8.0 225 12.3 69 102 1 1
1520 0.5 3.0 208 11.0 T+9 117 21 1
1450 3.5 4.0 225 11.9 Bl 120 1 -
1530 5.5 9.5 185 11.3 8.2 97 13 -
1500 5.5 5.0 152 112 T4 79 - 33
la00 1C.5 22.0 140 9.6 .3 71 150 15
1pp0 19.5 19.5 185 8.0 8.4 130 -= 2
1400 15.5 2645 198 9.0 T.6 98 17 Q
1409 6.5 12.5 195 11.1 8.0 100 4 o
ANALYSES OF MINOR ELEMENTS
DIs5- nIs- DIS-
SOLVED ors- DIS- SOLVED soLven TOTAL CIS~ crs- uls-
ALUM=~ SOLVFD SOLVED BERYL~ CAD- CHRO~ SOLVED SOLVED SOLVED
INUM ARSENIC BARIUM LIUM MIUM MEUM COBALT COPPER LFAD
TIME (ALY (AS) (BA) (BF) (CD) (CRr) o) wm {PR)
(ucsL} ue/Ld [{U728) (uG/L) G/ tuc/sL) yG/L) (uG/L) tuG/Ly
1615 20 0 ] - 2 9 Q 4 -
071% 72 ~ G - u 0 © 2 3
0940 26 9 . -= o J o v v
1630 12 “ < - J a 1 7 M
152¢C 58 3 Q -= ) ° [3 18 -
1459 o 1 - c 0o 0 s 11 bl
153¢ Z ° [ 0 o o n a
1500 T2 D y o 9 0 a 19 J
L1400 136 ? < c 0 ] 1 o
1co0 54 2 N ¢ o < o 16 <
DIS- 0I5~ uIs- DIS- Dls=
SOLVED DIS~ SOLVED 015~ SOLVED oIS~ SOLVFD SOLVED DIs-
MAN- SOLVED MOLY- SOLVED SELE- SIOLVED STRON= VANA- SNLVEC
GANESE MERCURY BDENUM NICKEL NIUM SILVER TIUM OIUM 7Hc
(MN) (HG) (MC) (ND) (SF) (AG) (SR) ty) (ZN)
(uG/L) s/sL) (uG/L) uG/sL) UG/t (uosLy (uG/L) e/ uG/L)
5 - 9 g 3 ¢ 188 Q9 1c
8 - n 2 2 < 138 i) 19
8 - i 3 12 1 170 a2 L3
23 -- 4 < o i 172 3 El
42 -- 4 2 4 n 150 [ 8
52 - 8 3 o 1 194 < 17
16 - 5 9 1 3 154 1 5
17 - 3 7 5 " 128 3 11
8 - 3 0 [ o 60 < 1
16 o0 A c ¢ 126 v <

147
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12371550

PEND OREILLE RIVER BASIN

FLATHEAD LAKE AT POLSON, MONT.

LOCATION.--Lat 47°41'43", long 114°10'00", near center of sec.4, T.22 N., R.20 W., Lake County, at bridge on

U.S. Highway 93 at western edge of Polson,

DRAINAGE AREA.--7,086 sq mi.

PERIOD OF RECORD.--Chemical analyses:

July 1969 to September 1970.

REMARKS. --Discharge records are given for Flathead River near Polson (station 12372000).

TIME

1145
1520
1815
135y
122¢
1100
1130
1830
6720
130c
9090

0930

HARD~
NFSS

{CA,MG)
(MG/L)

LE]
97
124
92
90
90
0
85
86
83
B4

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIS~
CHARGE
{CFs)

11104

4330
1320
11407

4770

8500

855G

15507

41303

120¢

7300

a2zl

N)TRITE
(N)
tMG/L)

$0:

<00

.0

DS~
SOLVEID
1RON
(FE)
{us7L)

AMMONTA
NITRO-
GFN
IND)
{MG/L)

SCOTUM
{NA)
(G740 ]

URGANIC

MITRO~
GEN
)

(MG/L)

PO~
TAS~
STUM
1Ky
(MG/L)

“

015~
SOLVED
ORTHO
PHDS~
PHATE
(PCa4)
(ML)

SULFATE
1504)
{MG/L)

oIS~
SGL~
VED~
PHUS~
PHDRUS
Py
MG/L)
«01
-1l4
«0C

.00

.02
+00
«04
W01
.08

CHLC-
RIDE
coy
(Mo/L)

.5

TOTAL

PHCS~

PHORUS
(3]

(MG/L)

BIs~
SOLVED
FLUO-

RIDE

{F)
(MG/L)

TOTAL
ORGANIC
CAR8ON
{c)
{MG/L)

5.0
5.0

2.0

NITRATE
(§3)
(MG/L)

00

«GC

«00

00

<00

BIG-
CHEM~

1CAL
OXYLEN
DEMAND
{MG/L)

4.5 miles upstream from Kerr Dam and at mile 76.5.

DIS~
SOLVED
BORON

(8)
tus/L)

97
2.2
13
32

5.1

TUR=-
BI1D-

it

OIS~
SDLVED
SOLIDS
(RESI-
OUE AT
180 ©)
(MG/7L)

93
80
106
99
95
101
106

98

UNITS)




12371550

PEND OREILLE RIVER BASIN

FLATHEAD LAKE AT POLSON, MONT.--Continued

CHEMICAL ANALYSES, WATER YEAR OCTDBER 1969 TO SEPTEMBER 1970

TIME

1145
1520
1815
1350
1220
1100
1100
1830
0720
1300
0900

£93C

TIME

1145
152¢
1815
1350
1228
1100
110¢
1830
072

1300

DIS~
SOLVED

(s/L)

pIsS~
SOLVED
ALUM~
INUM

an)
[U1748)

75

63

DIS-
SOLVED

(us/L)

FIELD DETERMINATIONS

SPECI-
AIR FIC
TEM- COND-
PERA- UCTANCE
TURE (MICRO~
(DEG C)  MHOS)
1.5 155
8.5 180
3.5 160
4.0 179
1.0 168
a.5 165
6.0 165
8.0 170
17.5 179
25.5 175
16.0 179
9.0 185
ANALYSES OF
DIS- D1s-
SOLVED  SOLVED
ARSENIC BAR UM
(AS) (8A)
ersL) /L)
n n
o 4
~ 9
3 c
4 3
1 o
b v
1 3
1 \
4 0
OIs-
SOLVED o1S-
MOLY~ SOLVED
BDENUM  NICKEL
M0y (NT)
tuusi) (ue/L)
4 [4
6 3
12 2
2 4
10 1
13 4
1 1
5 o
10 d
4 ¢

01s-
SOLVED
LXYGEN
(MG/L)

10,4

9.2

PH

(UNITS)

8.3
7.9
1.7
Te2
8.0

8.2

7.6

MINOR ELEMENTS

018-
SOLVED
8ERYL-

tiym

(BE)
e/L)

oIS-
SOLVED
SELE-

MIUM

ISF)
ussLy

rIs-
SOLVED
CAD~
MIUM
1co)
wae/e)

DIS-
SOLVED
SILVER

(AG)
{Jore)

ALKA-
LINITY
AS
CACD3
(MG/L)
90
89
89
85
89
92
89
84
84
87
116

90

TOTAL
CHRO-
MIUM
(CR)
tuG/L)

nIs-
SOLVED
STRAN-

Tium

(SR}
uG/L)

157
174
142

90

coLi-
FORM
tcoL-
ONIES
PER
10C ML)

DIs-
SOLVED
coRaLt

oy
tuerse)

nIs-
soLvee
VaNA=-

nIum

tY)
he/sL)

o

o

FECAL
coLi-
EORM
tcoe.
PER
100 ML)

©

OIy~
SGLVED
coppre

[{at)]
wesL)

D1s-
SOLVED
Z NG
(ZN)
(us/sL)
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LOCATION.--Lat 47°27'15", long 114°53'36", in NE4NW% sec.34, T.20 N., R.26 W., at bridge on
2.7 miles dewnstream from gaging station, 8.7 miles downstream from Flathead River, and at mile

of Plains,
236.3.

PEND OREILLE RIVER BASIN

12389000

CLARK FORK NEAR PLAINS, MONT.

DRAINAGE AREA.--19,958 sq mi (at gaging station).

PFRIOD OF RECORD.--Chemical analyses:
Water temperatures:

EXTREMES . --1969-70:

Water temperatures:

Period of record:

Water temperatures:

periods.

November 1968 to September 1970.

July 1568 to June 1870 (discontinued).

Maximum, 21.0°C July

Maximum, 22.0°C Aug.

20,

county,

1 mile southwest

21; minimum, freezing point on many days during January.

24, 25, 1969; minimum, freezing point on many days during winter

REMARKS.--Temperature recorder at gaging station 2.7 miles upstream from sampling site.

DAlE

acT.
16444
M0v.

TIME

1310
1010
1700
1320
1603
1330
10C¢
1139

14C0

HARD~
NESS

(CA, ML)
(MG/L)

CHEMICAL ANALYSES,

DES-
CHAPGE

ICFs}
14300
6830
164GC0
18300
820C
12700
146CC
36200

LTl

NITRITE
(N}
{MG/L)

DIsS~
SOLVED
IRON
(FE)
we/Ly

AMMONTA

NETRU~
GFN
Ny

tMG/LY

SDDTUM
(NA}
(MG/L}

ORGANIC

NITRG=
GEN
(N}

MG/L)

.26

Po-
TAS-
Sium
(K}
(MG/L}

Ccrs=
SOL=-
VED-
PHOS~-
PHORUS
tp}
(MG/LY
<10
.17
.02

.04

-05

.C1

CHLO-
RIDE
(448
(MG/L}

TOTAL
PHOS-
PHORUS
(L8]
IMG/LY
.17
«33
06
.13

o1t

U8

«OR

CCTOBER 1969 TO JUNE 1970

Dis~
SOLVED
FLUD-

RIDE

{F})
(MG/L}

TOTAL
URGANIC
CARRON
(Cy
(MG/L)

NITRATE
(N}
(MG/L)
«00
+ DO
+00
.10
.10
.03
.03
.02

04

810~
CHEM~
JCcAL
OXYGEN
DEMAND
MG/ L)

-7

Lo4

OIS~
SOLVED
BORON

{8}
(uG/L}

TUR~
B0~

(J4TU}

2.C
2.0
1.0
6.0
4.0
10

15
45

DIsS-
SOLVED
SOLIDS
FREST=
DUE AT
180 C}
MG/L)

129
150
127
129
158
148
138

10

COLOR
(PLAT~
INUM-
COBALT
UNETS)

21

22




PEND OREILLE RIVER BASIN
12389000 . CLARK FORK NEAR PLAINS, MONT.--Continued
CHEMICAL ANALYSES, OCTOBER 1969 TO JUNE 1970
FIELD DETERMINATIONS

SPECI- coLI- FECAL
FiC ALKA= FORM coLi-
WATER AIR CONG- 01s- LINITY  (caL- FURM
TEMPER- TEMPER- UCTANCE  SDLVED PH AS ONIES (coL.
TIME ATURE ATURE  (MICRO-  OXYGEN caco3 PER PER
(DEG C) (DEG C)  MHDS) (MG/L)  (UNTITS)  (MG/L) 100 ML) 100 ML}
1310 7.0 10.5 205 11.9 8.3 111 5 1
1010 6.5 9.5 240 1.1 8.1 108 7 9
1700 2.0 2.0 200 11.8 8.1 96 71 3
l4e.. 1320 0.0 6.0 218 i2.0 7.4 95 7 -—
FEB.
10... 1600 2.5 2.0 260 11.9 8.2 102 is 1
MAR,
17... 1330 5.0 7.5 230 12.5 8.3 95 14 --
APR.
15.00 1000 6.0 4.5 215 11.3 8.2 94 14 -~
LIN]
13..0 1130 8.0 14-0 180 9.8 7.6 80 11c 1
JUNE
094es 1400 14,0 17.0 140 9.7 7.9 62 550 90
ANALYSES OF MINOR ELEMENTS
0is- Dis- DIS-
SOLYED 01s- Dis- SOLVED  SOLVED TOTAL Dis- 015~
ALUM- SOLVED  SDLVED  BERYL- CAD- CHRO-  SOLVED  SOLVED
INUM ARSENIC  BARIUM LIUM HIUM MiUM CNBALT  COPPER
TiME (AL} (as} (BA} (BE} (co) (cay (ol (cul
DATE tUG/L)  tUG/LY  {UG/L)  tUG/LY  tUB/L)  {UG/L)  (UG/L)  (UG/L)
ocT.
16... 1310 i 2 n -- o 9 ] 5
NOV.
12... 1010 11 [ [ - 0 0 v 4
DEC.
17,4 1700 15 0 c - 2 ] o 16
JAN.
| DO 132¢ 4 1 [ - o L] 1 2
FEB.
10... L60C 103 H ¢ ~- 9 o 9 4
MAR.
17... 1330 35 1 v [ o 0 u 1%
APR,
15... 1000 7 1 0 0 ¢ o [ o
MAY
13... 1130 81 H o [ ° c v 20
JUNE
09... 140C 138 1 4 o ¢ 0 0 G
DIS~ Dis~ Dis- DIS- DIS-
o1s- SOLVED  SULVED Dis- SOLVED 015- SOLVED  SULVED nis-
SOLYED MAN~ MOLY~ SOLYED  SELE- SULVED ~ STRDN-  VANA- SOLVED
LEAD GANESE ~ BDENUM  NI1CKEL NTUR STLVER TIum DIUM ZING
1B} LN} MO} [} (SE} (AG) (SR) tyd (ZN)

e/sLy uu/L) {uG/L) {uG/L) {UG/7L) {UG/LY 1UG/L) e/Ly (uGrsL)

0 3 4 a 2 ° 160 19 297
o < 2 2 ) c 202 G 10
o 10 ? 3 133 1 194 ¢ 4
0 < 3 ¢ o c 126 1 15
o 23 13 % 5 o 176 19 a
] 9 13 2 ¢ o 207 Q 14
4 2 o 3 5 ¢ 18¢ Qo 9
e i4 1 8 5 [ 160 3 10
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12389000 CLARK FORX NEAR PLAINS, MONT.--Continued

PEND OREILLE RIVER BASIN

TEMPERATURE (°C) OF WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
.

DAY OCTOBER
MAX MIN
1 14.0 13.5
2 13.5 12.¢
3 12.0 11.5
4 12.0 11.5
5 11.5 11.2
3 11.0 10.5
4 11.0 10.0
8 11.0 10.5
9 11.0 10.5
12 10.5 10.0
11 19.9 10.¢
12 10.€ 9.C
13 9.9 8.5
14 8.5 8.0
15 3.0 7.5
16 7.5 7.5
17 7.5 7.0
18 7.5 T
19 7.0 6.5
20 7.5 6.5
21 3%} 7.5
22 8e5 8.5
23 8.5 8.5
24 9.0 8.5
25 9.0 a.5
20 8.5 8.0
27 B.0 8.0
28 8.0 7.5
29 7.5 7.5
3 7.5 7.5
31 7.5 7.5
MONTH  14.0 6.5

DAY APRIL
MAX MIN
s 5.0 4
2 5.0 4.0
3 4.5 4,0
4 5.5 45
5 5.5 5.
[ 6.5 5.5
7 7.C 6.1
8 6.5 6.
9 7.0 6.0
1" 7.0 6.5
11 6.5 6.0
12 6.t 6.0
13 6.5 6.2
14 6.0 5.5
15 5.5 5.0
16 6.0 5.2
17 6.5 6.2
18 6.5 6ol
19 7.5 6.5
24 7.0 7.0
21 7.5 7.0
22 7.0 7.0
23 7.0 7.0
24 7.6 7.0
25 7.0 7.3
26 7.0 6.5
27 6.5 6.0
28 6.5 6.0
29 6.5 6.0
34 7.0 645
31 - -
MONTH 7.5 4.0

NOVEMBER
MAX MIN
7.5 7.5
T.5 7.5
7.5 T.5
T.5 7.0
7.5 T.0
7.0 T.0
7.0 T.0
7.0 6.5
6.5 6.0
6.0 6.0
6.0 6.0
6.5 6.0
6.5 6.0
6.0 5.5
6.4 5.5
6.0 5.5
5.5 4.5
4.5 4.0
4.5 440
4.C 4.C
4.0 440
4.0 4.n
4.0 4.0
4.0 3.5
3.5 3.0
3.0 3.0
3.0 2.5
2.5 2.0
2.0 1.5
1.5 1.5
7.5 1.5

May

MAX MIN

7.5 T.0

R.5 7.5
16.n B.S
1.¢ 9.5
11.0 11.0
11.0 11.0
11.C 10,0
10.¢ 9.5
10.5 10.0
10.0 W
e 8.0
B.5 8.0
8.0 7.5
8.0 T.5
9.0 3.0
10.5 9.0
11.0 10.5
11.0 10.5
10.5 13.5
1.5 10.0
16.5 3.5
10.5 10+5
10.5 10.5
105 16.5
11.¢ 12.5
1.5 11.90
11.5 11.5
11.5 11.C
11.0 10,5
10.5 10.5
11.0 10.5
11.5 7.5

DECEMBER

MAX NN
1.5

1.5

1.0

1.0

1.0

2.0

2.0

2.0

2.3

2.5

2.5 2.0
2.5 2.0
2.5 2.5
245 2.5
2.5 2.5
2.5 2.0
2.5 2.0
2.5 245
3.0 2.5
3.5 3.0
3.5 3.0
3.5 3.5
3.5 3.5
3.5 3.0
3.0 2.0
2.0 2.0
2.0 2.0
2.0 1.5
1.5 1.C
1.0 1.0
1.0 1.0
3.5 1.0

JUNE

MAX MIN
11.5 11.0
12.5 11.5
13.5 12.5
1443 13.5
14.5 14.0
15.0 14.5
15,7 15.0
15.9 15,0
15.0 14.5
14.5 13.0
13.0 12.0
12.0 11.0
11.0 11.0
11.0 11.0
11.0 11.0
11.5 11.0
12.5 11.5
13.0 12.5
13.5 13.0
13.5 13.0
14.0 13,0
14.5 14.0
15.5 14.5
16.0 15.5
16.5 16.0
16.5 16.5
16.5 16.0
16.0 16.0
16.0 15.5
15.5 14,0
16.5 11l.¢

JANUARY
MAX MIN
1.0 1.0
1.0 0.5
0.5 0.0
.0 C.Q
0.C 0.0
C.0 0.0
%.0 2.0
C.0 0.0
.0 0.0
c.0 0.0
.0 0.0
0.0 <2
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.2
0.0 0.0
C.0 0.0
0.0 0.0
0.5 0.0
Ce5 0.5
[ 0.5
1.0 0.5
1.0 1.0
1.0 1.0
1.0 1.0
1.0 0.5
C.5 0.5
1.0 0.0

JuLy

MAX MIN
14.C 13.5
14.5 13.5
15.5 14.5
16.0 15.5
17.0 16.0
17.5 17-0
17.5 17.5
18.0 17.5
18.0 18.0
18.5 18.0
18.5 18.5
18.¢ 18.5
19.0 18.5
18.5 18.0
19.0 18.5
19.0 18.5
19.5 19.0
20.0 19.5
20.5 19.5
21.0 20.0
21.0 20.0
235 19.0
19.0 18.5
19.0 19.90
19.0 18.9
18.5 18.0
19.5 17.5
19,5 18.5
19.0 18,5
18.5 18.0
18.5 18.0
21.5 13.5

FEBRUARY
MAX HIN
1.0 6.5
1.5 1.0
2.0 1.5
2.0 1.5
2.0 1.5
2.0 2.0
2.5 2.0
3.0 2.0
2.5 2.0
2.5 2.5
2.5 2.0
2.5 2.0
2.0 2.0
2.5 2.0
3.0 2.5
3.5 3,0
3.5 3.5
3.5 3.5
3.5 3.0
3.0 3.0
3.0 3.0
3.5 2.5
3.5 2.5
3.0 2.0
3.0 2.0

2.0

2.0

1.5

3.5 0.5

AUGUST

HAX MIN
19,90 18.5
19.¢C 19.0
19.0 18.0
19.5 18,0
19.5 19.0
19.5 19.5
20.0 19.5
20.0 19.5
19.5 18.5
19.5 19.0
20.0 19,5
20.0 20.0
20.0 20.0
20.0 26.9
20.0 19.5
20.0 19.5
20.0 18.0
19.5 18.0
19,9 18.0
19.0 18.0
19.0 18.5
19.5 18.5
19.5 18.5
19.0 18.5
19,0 19.0
19.5 19.0
19.0 19.0
19.0 19.0
19.0 19.0
19.0 18.5
19.0 18.5
20.0 18.0

MARCH
MAX MIN
1.5 1.0
1.0 1.0
1.0 1.0
1.5 1.0
2.0 1.0
1.0 1.0
2.0 1.0
3.0 2.0
3.5 2.C
3.0 2.5
3.0 2.0
3.0 2.5
3.5 3.0
3.5 345
4.0 3.5
445 4.5
4.0 3.5
4.0 3.5
4.0 3.5
4e5 4.0
4.5 4.0
5.0 4.5
5.0 5.0
5.0 4.5
4.5 4.5
5.0 45
4.5 4.0
5.0 4e5
5.0 5.0
5.0 4.5
5.0 4e5
5.0 1.0
SEPTEMBER
MAX MIN
19.0 19.0
19.0 19.0
19.0 18.5
18,5 17.5
17.5 17.0
17.0 17.0
17.0 17.0
17.0 16.5
16.5 15.5
15.5 15.5
15.5 16,5
14.5 12.5
12.5 12,0
12.5 12,0
12.0 i1.5
11.5 11.5
11.5 11.0
12.0 11.5
12.0 12.0
12.0 12.0
12.0 11.5
11.5 11.5
11.5 11.5
11.5 11.0
11,0 10.5
11.0 10.5
11.0 11.0
11.0 11.0
11.5 11.0
11.5 11.5
19.0 10.5




PEND ORIELLE RIVFR BASIN 153
12391000 CLARK FORK AT THOMPSON FALLS, MONT.

LOCATION.--Lat 47°36'17", long 115°22'30", in NE4SE% sec.l, T7.21 N., R.30 W., Sanders Countv, at bridge on U.S. High-
way 10A, 1 mile west of Thompson Falls, 1.3 miles downstream from former gaging station, 6.5 miles downstream
from Thompson River, and at mile 206.

DRAINAGE AREA.--21,113 sq mi.

PERIOD OF RECORD.--Chemical analyses: July 1969 to September 1970.

REMARKS . - -Discharge records furnished by the Montana Power Co.

CHEMICAL ANALYSESs, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

uLs-
nIs- SOLVED
DES- PO~ SOLVED OIS- SOLIDS
SOLVED TAS- CHLO- FLUO- SOLvED (RCSE-
DIS~ IRON SODIUM STUM SULFATE RIOE RIDE NITRATE BORON DUE AT
TIME CRARGE (FE) (NA)Y Xy (504) (cLy F (N} (8) 18¢ C)
DATE (CFS) we/sL) {(MG/L) {MG/L) (MG/L) (MG/LY (MG/LY MG/ s/t {MG/LY
0CcT. '
15... 1600 15400 4 3.3 1.0 -- 1.2 o1 «0C 10 131
NOV.
1244 0715 8600 2 4.8 1.5 - 1.3 - .00 e 285
DEC.
18... 0915 15800 6 -~ .8 - 2.0 v2 .00 le 126
JAN.
l4oee 1040 1710C 0 ~= .8 - 1.8 -~ .16 1. 137
FERS
1CGeae 1300 8400 2 i 1.0 - 3.3 ol «0C 14 141
MAR.
17e0e 1100 19360 15 - 1.1 - 1.4 - «03 4.8 152
APR.
1544 0640 15800 4 - 1.0 - 2.C - - 04 15 143
MAY
13... ©830 37900 42 -~ 1.1 - 1.5 - 1% 16 103
JUNE
09es. 1030 98000 e - .9 - .8 .2 .03 tn 81
JULy
2244 1200 1450¢C Q - 1.2 12 -8 .0 01 1 118
AUGe
19... 13c0 7800 27 - 1.1 13 - - + 00 485 -
SEPT.
15... 0930 1500C 24 - - e - - .00 10 -
D1S- DIS-
SOLVED SoL- 810~
AMMONIA  ORGANIC ORTHOD VED- TOTAL TOTAL CHEM- CULOR
HARD- NITRO- NITRO- PHOS- PHOS- PHOS- ORGANIC ICaL TUR- IPLAT-
NESS NITRITE GEN GEN PHATE PHORYUS PHURUS CARBON OXYGEN 810~ INUN=~
(CAyMG) (N} (N} (N) {P04&) Py P ) DEMAND Iy CRBALT
DATE (MG/L) IMG/L) {MG/L) {MG/L} {MG/L) {MG/L ) mMe/L? (MG/L) (MG/7Ly aTU) UNITS?
ocT.
15400 107 00 w01 .18 - .07 .12 5.0 1.0 3.0 19
NOV.
124-. 148 .00 «01 .11 - .08 .28 5.0 .8 2.C 3
DEC.
18... 111 .0C .91 - - .00 .03 2.0 .9 1.C 2
JAN.
l4eae 108 +00 +0l .18 - «03 <17 2.0 1.0 1.C 2
FEB.
10.es 120 .00 .09 W2 - .02 £ 02 2.0 o7 3.¢C 2
MAR.
17e0e 115 «00 04 .12 - «02 .12 1. 1.2 8.0 5
APR.
15... 1¢5 .00 .00 .14 - .02 04 2.0 .8 5.0 7
MAY
13,40 80 .00 «00 .16 - <06 «09 3.0 1.3 30 17
JUNE
0% .. 68 .0c .02 «37 - .00 JA0 -0 1.3 50 1o
JuLy
22400 96 .00 .02 .08 .06 00 G4 5.0 1.2 18 4
104 00 .01 .06 .01 <01 .02 10 1.0 3.¢ -

- - .01 - .08 .04 04 7.0 8 - --
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12391000 CLARK

CHEMICAL ANALYSES,

PEND ORIELLE RIVER BASIN
FORK AT THOMPSON FALLS, MONT.--Continued
WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

FIELD DETERMINATIONS

SPECI- coLlI- FECAL
AIR FIC ALKA=~ FORM COLI-
TEM- TEM- COND- DIS- LINITY  (COL- FORM
PERA- PERA-  UCTANCE  SOLVED PH AS ONIES «ne.,
TIME TURE TURE (MICRD- OXYGEN CACO3 P PER
ATE (DEG C) (DEG C)  MHOS} (MG/L)  (UNITS)  {MG/L} 100 ML} 100 ML)
acT,
15... 1600 Te0 16.0 210 11.2 8.2 99 4 1
NOV,
12040 Q115 6.2 4.5 225 11.2 8.0 107 11 1
OEC.
18ec. 0915 2.0 1.0 205 12.9 7.8 97 38 2
1049 0.0 2.5 218 12.2 7.2 93 8 -
1300 3.0 4.0 225 12.0 8.4 104 3 [}
1100 5.0 8.9 260 12.0 8.3 100 13 -
t5... 0640 6.5 -1.0 210 11.4 7.8 90 25 -—
MAY
13... 0830 7.5 5.5 175 10.6 7.5 75 - -
JUNF
0944 1030 1445 14.0 142 10.4 7.9 62 230 90
JuLY
2244 1200 22,2 23.0 210 1.4 8.5 94 - 10
AUG.
19... 1300 19.5 25.0 245 8.4 8.1 107 12 2
SEPT.
15400 0930 11.5 -1.0 220 10.0 Bed 100 16 2
ANALYSES OF MINOR ELEMENTS
bIS~ DIS= DIS~
SNLVED D1IS- 0IS- SOLVED SOLVED TUTAL DIS- DIS- DIS-
ALUM- SOLVED  SOLVED  BERYL= CAD- CHRO-  SOLVED  SOLVED  SOLVED
INUM ARSENIC ~ BARIUM LIUM MIUM MIUM CDBALT  COPPER LEAD
TIMF 18010 (as) (BA) (BE) (CD} (CR) (co) (cu) (PB)
DATE (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UG/L)  (UGZL)  (UG/L
nCT.
1544, 1603 8 1 < - a 0 [ 8 o
NOV.
1240 CT15 21 ¢ 3 - c 0 0 3 ¢
DEC.
18444 rols 20 o 2 -- 0 0 ° a 1
JaN.
lheus 1040 11 3 c - 0 0 1 2 o
FEB.
1ees 1300 86 4 b -- 0 < 0 25 ]
MAR
1Tes 1100 7 2 a 0 0 ] ¢ 17 ¢
APR.
15... 0640 27 i 4 bl 0 0 0 g 9
MAY
13... 2830 72 1 0 o 0 Bl [ 25 0
JUNE
0944 1030 143 L [0 (4 o o 0 0 2
JuLy
22+, 1200 T4 6 < ¥ 9 0 0 ¢ o
auG.
19... 1300 95 5 o K [ [ £ L} 2
SEPT.
15440 293¢ -- -- - -- -~ - -- 0 S
DIsS- DIS- 01s- oIS~ DIs-
SOLVFO DIs- SOLVED 01s- SOLVED DIS- SOLVED  SOLVED 01s-
MAN- SOLVEG  MOLY=- SOLVED  SELF- SOLVED ~ STRON-  VANA- SOLVED
GANESE MERCURY  BDENUM  NICKEL NIUM SILVER TIuM otum ZINC
(MN) (HG) n) (NI (SE) (AG) (SR} 1v) (IN)
DATF (UGsL)  (UG/L)  (UG/L)  (UG/L)  (UGZLD  (UGZLY  (UG/L)  (UG/L)  (UG/L)
ncy,
1544, 3 - 0 0 8 [ 212 1 0
NOV,
1240 < - 2 2 6 © 158 0 0
DEC.
184.. Q - o 3 14 2 180 0 6
JAN.
l4aee 17 - 3 0 e o 124 0 16
FFB.
10a.. 23 -- s 4 6 ¥ 152 18
MAR,
17,44 8 -- 14 4 1 172 o 13
APR.
15400 21 - 7 2 7 ()] 159 ¢ 7
MAY
13... 28 - 2 12 2 [} 134 0 7
JUNC
9., 9 - 3 ¢ 2 2 70 0 13
JuLy
22ee. ° -- - < 2 0 170 J R
AUG.
19... 0 - 2 v [ o 146 0 0
SFPT.
15,40 n -1 - -- -- -- 140 -- 12




12392050

PEND ORIELLE RIVER BASIN

CLARK FORK AT CLARK FORK,

IDAHO

155

LOCATION.--Lat 48°08'17", long 116°10'46", in SW4SW% sec.2, T.56 N., R.2 E., Bonner County, 6.5 miles downstream
from gaging station at county road crossing, and 0.5 mile south of Clark Fork.

DRAINAGE AREA.--22,067 sq mi (at gaging station).

PERIOD OF RECORD.--Chemical analyses:

October 1969 to September 1970

REMARKS.--600 cfs added to discharge at gaging station for inflow.

018~
CHARGE
ICFS)
22000
16200
14300
12000
13760
26300
26700
23800
72100
30000
12000

18400

0Is~
SOLVED
SOL IDS
(TONS
PER
DAY)
1720
5340
483D
3920
4370
8170
7210

6230

SILICA
(stozy
(MG/L)

HARD-
NESS

(CA,MG)

(MG/L)

CHEMICAL ANALYSES,

OIS~
SOLVED
caL-
CIum
caj
(MG7E)

(MG/L)

oI5~
SOLVED

SO0TUM
AD-

SORP-
TION
RATLOD

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

SODIUM
(NA)
(MG /L)

SPECI~
FIC
COND~
UCTANCE
(MICRD-
MHNS)
211
209
216
232
213

219

PO~
TAS-
STuUM
(K}
IMG/L)
1.0
1.1

.5

FIELD
PH
(UNITS)

Be3

7.1

8.0
7.9

8.2

Be3

7.0

BICAR-
BONATE
(HCO3}
(MG/L)
120
16
122
110

tts

110
86
78

122

109

COLOR
(PLAYT~
INUM-
COBALT
UNITS)

10

10

CAR~
BONATE
fco3)
(MG/L)

TUR~

810-

vy
Ty

o o o~

SULFATE
(504}
MG/7u)

WATER
TEMPER-
ATURE
{(DEG C)

11.5

7.0

CHLO-
RIDE
{CL)
{46/1)

AIR
TEMPER-
ATURE
{DEG C)
12.0
3.5

2.0

10.0
11.5
26.0

22.5

0Is-
SOLVED
FLUO-

RIDE

(Fy
(MG/L)

5800
1200

ors-
SOLVED
SoLInsS
(RES 1~
DUE AT
180 C)
(MG/LY

130

9T
99

128

92



12392050

CHEMICAL ANALYSESs

CLARK FORK AT CLARK FORK,

PEND ORIELLF RIVER BASIN

IDAHO--Continued

WATER YEAR OCTORER 1969 TO SEPTEMBER 1970

D1S.
TATAL HYNRY— BID-
AMMONTA  NRGANTC TOTAL NRTHD LYZABLE TaTAaL FIELD PER— CHEM - ToTAL
NITRN- NITRO- NITRA- PHIS— PHOS- PHNS- o1S- CENT TCAL QRGANIC
NITRATE NITRITE GEN GFN GFN PHISUS PHORS PHORUS SOLVED SATUR- OXYGEN CARBON
IN) Ny (N) N (N) 1Py (1.2} A (4.4} NXYGEN ATINN DEMAND )
DATF (MG/L) 45700 IMG/L) tMG/L ) MG/LY MG/L ) (MG/L) {MG/LY (M50} {MG/L) (MG/L)
ncr.
2lees <2 N9 13 .12 .27 -= <00 .02 10.3 102 1.0 2.0
NOV. .
19... .0 +00 .20 .25 %5 - «N0 -01 11.6 103 .2 4.5
DFC.
1700 .0 .01 <20 .00 .03 - .00 +00 12.1 98 -9 1.5
JAN.
28eas .0 .01 « 22 .06 .11 - «00 «01 12.8 "9 1.6 5
FES,
26400 »2 07 £ + 0N 02 - «20 «0N 12.7 100 1.8 2.0
MAR,
75400 .l <00 <N <02 .07 - «00 00 12.2 102 «6 1.0
apn,
2Teee .0 00 <00 .00 .02 - «20 «05 1.2 99 1.8 .5
MAY
13,40 .1 .00 <N .05 13 - «20 «01 10.7 101 1.7 -5
JUNE
16440 . «Nl .03 .10 .19 -~ .32 .02 13.1 131 2.8 1.0
JuLy
l4... .0 PV .04 .09 .15 01 .00 <01 9.1 103 .1 4.0
AUG.
18444 .0 .00 on .07 .27 .00 .00 .00 9.6 1L 1.1 -
SEPT.
23... .1 N1 -7 .12 29 01 N1 .01 9.6 95 Loeb .0
A THE VALUE REPCRTED FOR DISSOLVED HYDROLYZABLE PHOSPHORUS INCLUDES DISSOLVED CRTHOPHOSPHORUS AS WELL AS DIs-
SOLVED HYDROLYZABLE PHOSPHORUS.
ANALYSES OF MINDR ELEMENTS
DIs- DIs DIs- DIsS-
SDLVED nIs- SNLVEN SOLVEN SOLVED LIS S IS~ o1s- 01S- nrs-
AL UM- SOLVEN MAN- STRON- CHRO~ SOLVED SOLVED SNLVFD SOLVED SOLVED
INUM 1RON GANE SE TIuM MIUM NICKEL  COPPER LEAD ZINC COBALT
1AL) (FF) (MN} 1SR) iCR} NI} 1y {PR) (ZN) cni
DATE GsL) G/ 1UG/1) G/ ety UG /L) 1uG/LY uG/L) TuG/L) s/
NV,
19... 30 10 n 60 2 L] 9 18 20 1
JAN,
28uas 0 bl 20 30 1 9 7 1R 0 &
APR.
2Teee 0 b 20 80 0 8 S L 9 1
May
1800 1a0 20 bl 122 o 5 3 T o 2
JuLy
l4eas 0 10 Ll 110 o 5 6 7 o 3
nIsS- nIs- DIS- o1s- DIS-
0I1S- SILVEN DIS~ SOLVED DIS~ S VED SOLVEQ SOLVED DY S~
SOLVED can- SOLVEN VaNa- SNLVED BERYL- SELE- MOLY~ SOLVED
ARSENTC MLUM BARIUM DIum SILVER LiumM NEUM BNENUM 80RON
1as) tcny 174} (88} tAG) {BE) {SE) (M0} (B)
DATE (uG/L) UG 7Ly {uG/L) tuG/L} {uG L) {uG/L) (us/L) UG/ we/L)
NOV.
1940 1 2 200 o 0 4] 2 2 .30
JAN.
28aes 2 3 0 2 L 0 0 3 »00
APR.
27440 1 2 0 0 [} 0 o 1 10
MAY
1840 0 1 a2 2 0 [ 1 0 1o
JULY
l6ese 3 3 0 0 0 [} 1 0 10
DIS- TOTAL TOTAL
SOLVED TOTAL MAN- STRON- TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL
MERCURY IRON GANESE TIUM COPPER LEAD ZINC ARSENIC CADMIUM BORON
{MG) (FE) (MN) (SR) cu) (PB) (ZN) (asy (CD) {B)
DATE ue/L) UG/L) fuG/LY fug/L) us/L) tuG/L) tue/L) e/ 1UG/L} (UG/L)
AUG.
18... - 350 <10 50 3n 2 50 - - 10
SEPT.
23440 <N.1 30 in - <10 <1 40 <10 <1 20




COLUMBIA RIVER MAIN STEM 157

12399500 COLUMBIA RIVER AT INTERNATIONAL BOUNDARY, WASH.
(Irrigation network station)

LOCATION.--Lat 48°55'00"”, long 117°47'40", 1n SW4SWs sec.33, T.40 N., R.40 E., Stevens County, at bridge on State
Highway 25 at Northport, 10.% miles downstream from gaging station at international boundary, and at mile 734.1.

DRAINAGE AREA.--59,700 sq mi, approximately (at gaging station).

PERIOD OF RECORD.--Chemical analyses: February 1910 to January 1911, November 1951 to October 1965 (daily),
October 1969 to September 1970 (monthly).
Water temperatures: November 1951 to September 1570.

EXTREMES.--1968-70:
Specific conductance: Maximum daily, 198 micromhos Mar

.2 inimum daily, 132 micromhos Aug. 17, 20.
Water temperatures: Maximum, 20.0°C Aug. 15; minimum, 2.0

g, m
°C Jan. 18, Feb. 2.
Period of record:
Dissolved solids (1958-69)- Maximum, 158 mg/l Feb. 23, 1863, minimum, 71 mg/l July B-25, 1964.
Hardness (1958-69): Maximum, 128 mg/1 Feb. 23, 1963; mininum, 62 mg/l July 16 31, Aug. 13-16, 1§59, July 1-31,
1961, July 26 to Aug. 15, 1964, July 12 to Aug. 1, 1967.
Specific conductance (1958-70): Maximum daily, 257 micromhos Feb. 23, 1963; minimum daily, 120 micromhos
Aug. 28, 1968.
Water temperatures (1958-70): Maximum, 21.0°C May 14, 19, 1959; minimum, freezing point on several days during
January in 1960, 1962, and 1963.

REMARKS.--Coliform and dissolved oxygen data furnished by Washington State Water Pollution Control Commission prior
to July 1, and thereafter, by Washington State Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1569 TO SEPTEMBER 1970

MAG~ prie
MEAN caL- NE~ TAS- RICAR- CaR-
DIS— SILICA CIuM SIuM SODIUM SIum BONATE  BONATE  SULFATE
CHARGE (sraz) (Cat (MG) (NA} (K} (HCO3) (Co?y (504}
DATE (CFS) (MG/L) (MG/LY (MG/L) (MG/L} (MG/LY (MG/L) (MG/L) (MG/L)
NOV.
16ea. 76800 3.8 20 441 1.0 7 70 a 12
FEB,
1540, 38600 5.7 26 5.6 2.2 58 a 21
MaY
1700 112000 5.0 22 4.8 240 9 75 0 16
AUG.
23.4. 98500 3.4 e 3.8 1.4 .6 65 n 17
SEPT.
20eas 61900 3.2 21 bt 1.5 o7 T n 15
nis-
STLVEC N - SPECI-
SeLInS CAke (3
CHLO- FLIIO- PHDS = (RESI-  FARD- BUNATE  COND~
RIDE RIDE NITPATE  PHATE NUE AT NESS HERN-  UCTANCE
[ ) (F) (ND3) (204 ) 1687 € {CAy™3) NESS {MIC2C-
DATE (MG/L) (MG/L) MG/ tMa7L mMG/7L) (MG/L) (MG/LY MHOS)
MOV,
1hees 6 .2 .5 - Ra 67 1 141
FER.
15... o5 .2 Wb 1.1 1 B 1e 188
MAY
17¢0s N .2 3 14 30 75 12 159
AUG.
2340, 2 .2 1.1 - 12 63 1 132
SEPT,
200 .2 o1 »5 .75 85 71 12 152
coLor TrTAL
(PLAT- 015s- coLi- CHRO~
PH INUM- SOLVED FORM Miym coppER ZINC
COBALT NXYGFN (CR} () ZIN)
DATE  (UNITSI  UNITS)  (MG/L)  (MPN} (UG/LY  (un/LY  (US/L)
NGV,
1600 1.5 " 11.5 837 ~ ~ 5¢
FER.
1540 3.0 " 14.0 431 - hl 3C
MAY
17600 1.5 5 11.8 237 - - -
AUG.
2340 T.7 N Sed 167 - - -
SEPT.



12399500

COLUMBIA RIVER MAIN STEM

COLUMBIA RIVER AT INTERNATIONATIONAL

SPECIFIC CONDUCTANCE (MICROMHN5/CM AT 25°C), WATER YEAR
(NNCE-DATLY MEASUREMENT}

176

162

161
156
159
162
i56

161
160
157
161
160
163

14.5
14.5
1445

14.5

11.0

11.0
11.0
11.0
1l.0
11.0

10.5
10.5
10.5
10.5
10.5
10.5

12.0

152

154
153
153
156
152

149
151
149
154
156

DEC

155
155
156
153
150

147
151
153
153
159

i58
166
152
i62
155

157
158
154
154
153

154
160
159
164
153

160
163
170
167
160
155

JAN

152

164

166
171
173
174
176

185
191
185
176
178
178

TEMPERATURE (°C) OF

ey

10.5
10.0
10.0
10.0
0.0

FEB

WATER, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAR

183

APR

175

175
174
176

172

171
172
171
174
174

176

(OMCE-DAILY MEASUREMENT)

MAR

APR

> oo > o
Swown

BOUNDARY, WASH. --Continued

NCTOBER 1969 TO SEPTEMBER 1970

156

9.5
10.0

11.0

JUN

JUN

12.0
13.0
13.5

13.5

Jur

15.5
15.5
16.0
16,5
16.5

16.5
17.0
18.0
18.0
18.0

18.0
18.0
18,0
18.0
18.5

18.0
18.5
19.0
19.0
19.0

19,0
19.5
19.0
19.0
19.0

19.0
19.0

135

AUG

18.5
19.0
19.0
19.0
19.0

18.0
17.0
16,5
17.0
18.0

18.5
19.0
19.0

20.0

SEP
134

137
138
145

143

18.0
18.0
18.0
18.0
18,0

18.0
18.0
16.5
1645
16.5

15.5
16.0
1545
15.5
15.5

15.0
14.5
14.5
14.5
1445

15.0
1445
14.5
14.0
13.5

14.0




e

KETTLE RIVER BASIN

12404900

KLTTLF RIVER NEAR BARSTOW, WASH.

LOCATION.--Lat 48°47'05", long 118°07'30", in SW4SWs sec.l6, T.38 N., R.37 E., Ferry County, at bridge on county

road,

DRAINAGE AREA.--4,044 sq mi.

PERIOD OF RECORD.--Chemical analyses:

(quarterly),

(discontinued).

0.1 mile downstream from Toulou Creek,

1.1 miles east of Barstow,

and at mile 10

July 1960 to September 1962 (monthly), October 1968 to September 1970

REMARKS. --Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

available.

No discharge records

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970
MAG- PO~
CAL- NE=~ TAS- RICAR- CaR-
SILICA Cluym StuM SA0T UM StuM BONATE BONATF  SULFATE
15102} 1cay MGy INA) 1K (HCO} {1C03) tSna)
DATE MG /LY 1MG/LY IMG/LY MG/L) tMG/7L) 1MG/L ) IMG/LY {MG/LY
NEV,
16400 11 le 3.3 3.2 .9 64 e B
FEB.
15400 Il 24 4.9 4.8 1.3 94 [ 11
MAY
17... 11 9.4 1.7 2.2 .8 39 c bt
AUG.
23400 a.5 27 5.9 543 14 11c o 14
DIS-
SOLVED NON- SPECL-
sSaLIps CaR=- FlC
CHLO= FLuUC- {REST~ HARD- BCNATE CONC~
RIDE RIDE NITRATE DUE AT NESS HARD- UCTANCE
(14 8) (F) (N3} 189 C)  (CA,MGH NESS IMICPO~
DATE tMG/LY IMG/LY (MG /L) tMG/L) (MG/L) (G TAR} MHOS }
Nav.
L PR .6 .2 .2 16 54 122
FER.
1544s .5 .3 .6 100 Eld 176
MAY
7.4, .3 .2 .3 6T 31 T2
AUG,
23... 6 .3 O 121 32 2¢5
coLer ToTaL
{PLAT- TEM- s~ cour- CHRC=
PH INUM- PERA~ SALVED FORM My COPPFR ZINC
COBALY TURE OXYGFN (CRY (cuy 1IN}
DATE {UNETS) UNTTS) (DEG C) (MG/L) {MPH) {uGsL) {uG/sLy (uesLd
NOV.
lfeae 7.9 < 4.0 12.¢ T n - hl
FEBW
15¢ae 8.0 5 1.7 16,6 430 " . A
MAY
1700s 7.2 20 13.70 17.C 23" - - -
AUG,
22440 7.9 5 22.0 R, R 4t - == -

159
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160 COLVILLE RIVER BASIN
12409000 COLVILLE RIVFR AT KITTLE FALLS, WASH.

LOCATION.--Lat 48°33'35", long 118°05'45", in NW4NW% sec.2%, T.36 N., R.38 E., Stevens County, at bridge on county
road, 0.2 mile upstream from Washington Water Power Company's plant, 0.3 mile upstream from gaging station,
0.5 mile south of town of Kettle Falls, and at mile 5.3.

DRAINAGE ARFA.--1,007 sq m1.

PFRIOD OF RECORD.--Chemical analyses: July 1960 to September 1963 {monthly), Water years 1964-67 (miscellaneous),
October 1968 tc September 1970 (quarterly), (discontinued).
Water temperatures: November 1969 tec September 1970.

EXTREMES. - -November 1969 to Septenber 1970:

Water temperatures: Maximum, 25.5°C Julv 8, 13, 21, 22; mininum, freczing point several days during November
and January.

REMARKS. - -Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology. Temperature recorder
installed November 12, 1969 at gaging station, 0.3 mile downstream.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 ¥O SEPTEMBER 1970

MAG— PO-
MEAN caL- NE- TAS- RICAR- CAR-
nis= SILICA crum STuM SO 1M Sium RONATE  BONATE  SULFATE
LHARGE (5102) (ca) (MG) (NA) () (HCO3) {€n3) (504)
DATE (CF>) (MG /L) (MG/L)  (MG/L) (MG/L) MG/L) (MG/L) (MG/L) (MG/L)
NOV .
1he.. 166 20 46 16 6.5 2.5 214 0 17
FERL
1544 222 20 50 17 To4 3.7 213 4 27
pAY
1Teae 555 138 3n 8.3 4o 1.8 131 [} 12
AUG .
2344 52 15 45 16 7.7 2.3 216 0 18
DIS-
SCLVFD NPN= SPECI~
SALIDS car- FIC
CHL = FLUO= IRESI-  HARD=— BONATE  CEND-
219 e{nE NITRATE  NUE AT  NESS HARD-  UCTANCE PH
Ly (F) (n02) 187 €) (CAMG)  AFSS (MICRD-
DATE M5/L) (MG7L) ¥G/L) MG/ IMG/LY {MG/LY MHOS) fUNTTS)
AV
1feas 1.7 .2 241 213 181 t 362 8.1
EER,
1540, 2.3 o 4.3 2e2 195 14 294 9.3
MAY
1700 +B .2 8 151 1ne 2 229 7.8
AUS.
2344 2.7 2 o 212 179 K 369 8.2
TILOK TOTAL
(PLAT-  TEM- nis~ coLI- CHRO~
I~ PERA- SOLVED FrRm MIuM CCPPER 7INC
CRALT  TURE DXYGFN tce) icul 1ZN)
TATE UNITSY (DEG C) M5/ {MeN) G/ GsLy WersLy
N3V,
1644 5 3. 11.7 420 . 19 I
FFA,
1544, 5 A 11,7 150 r S )
»ayY
17440 20 T 2., ° <37 - -— -
AUG.




DAY

OCTOBER

MIN

APRIL

EE N A =
2o wn z

O ~m

12409000

TEMPERATURE (°C)

S

COLVILLE RIVER BASIN

COLVILLE RIVER AT KETTLF FALLS, WASH.--Continued

NOVEMEBER

MAX

12.0
13.5
14.0
13.5
14.0

13.5
14.0
3.5
13.5
1.5

11.0
10.5
11.0
11.0
14,0

16,0
16.0
15.5
15.0
15.0

16.0
16.0
19.5
17.0
18.0

18.0
16.5
15.5
14.5
15.5
16.5

19.5

MIN

9.0
1645
i1.5

1.5

15.0

NOVEMBER 1969 TO SEPTEMBER 1970

OF WATER,
DECEMBER
MAX MIN
1.0 0.5
1.0 0.5
1.0 0.5
1.0 0.5
1.0 1.0
1.0 0.5
1.0 0.5
1.0 1.0
1.5 1.0
1.5 1.0
1.5 1.0
3.0 1.0
3.0 1.5
3.0 2.0
3.0 2.0
2.0 1.5
3.0 1.5
2.0 2.0
3.0 2.0
3.5 3.0
3.5 3.5
3.5 3.0
3.0 2.0
3.0 240
3.0 2.0
2.0 1.5
1.5 1.5
1.5 n.s
0.5 0.5
0.5 0.5
1.0 0.5
3.5 0.5
JUNE
MAX MIM
1845 15.0
20,0 16.0
21.0 18.0
21.5 19,0
22.0 19.0
23.0 19.5
22.0 2045
21.0 18,0
18.5 16.0
16,0 1445
16.0 14.0
16.5 1445
16.5 15.0
15.0 14.0
15.0 14.0
14.5 13.5
18.5 13.5
200 16,0
22.0 18,5
23.5 19.5
21.5 20,0
24,0 20.0
2440 20.0
24.0 20.5
2440 20.8
20.0
20.5
2045

o
22

-2 23
ER-R-XV)

D
[OReY

3205
53002

ERURUROIERSY

MAX

20,5
21,5
21.5
23,0
230

2645
2540
7545
2445
2445

25.0
25.0
25.5
2440
23.5

23.5

2L.5
21.5
22.0
23.0

25.5

JANUARY

JULY

MIN

19.5
20,5
21,0
21.0
2l.0

22.0
23.0
220
22,0
23.0

23.5
23.5
2340
21.5
21.0

22,0
23.0
24.0

?23.5

FEBRUARY

MAX

MAaX

19.n
1R.0
19.0
21.0
23.0

T4 40
24.5
4.5
74 ol
220

1.0
23.0
3.0
22.0
1.5

22.0
21,5
21.0
2140
21.5

°2.0
23.0
23.5
23,5
?23.0

22,0
19.5
l1e.58
19.5
20.0
?0.5

2445

MIN

~20 00
Sohon

W e

nO oW

SE W
SR R

5
0
5
.5

5

AUGUST

MIN

16.5
1545
1AL 0
17.0
19,5

22.0
23.%
23.5
22.0
21.0

20,5
20,5
1.5
21.n
20.5

20.5
2.5
20.0
10.5
Z0,0

20,0
2045
21.0
2145
2145

19.5
18,5
1R.5
18.0
18.5
19.0

15.5

161
MARCH

MAY M
3.5 2.0
2.0 2.0
3.5 15
4a0 1.5
3.5 1.0
3.5 2.0
4.5 2.0
5.0 3.5
5.0 3.5
5.0 3.5
5.0 4.0
5.0 Eg
5.5 4.5
5.8 Guf
5.5 5e8
6.0 5.5
6.0 4.5
6.0 £
) 4o
6.0 a0
A0 5.0
7.0 5.0
7.0 6.0
Tely .8
7.0 S0
7.0 S0
7.0 5.5
Gun hef
8.5 7.0
A0 H.0
7.1 e
Q.0 1.0
SEPTEMBER
MAx MI
1.0 19.5
20.5 19.5
200 18.0
7.0 15.0
1n.5 je.0
17,0 16.0
8.0 17.0
TH.D 6.5
16,5 15.0
15.0 15.0
15.0 Ta.n
14,0 13.5
13.5 11,5
17.0 11.8
17.0 11.5
13.5 11.5
11.5 11.n
12.0 11.5
1345 12.n
1340 17.n
13.0 12.0
13,5 13.0
13.5 11,5
e 10,5
11.0 1040
1.0 1.0
11.5 1.0
13.0 12.0
1345 13.0
13.5 17.0
21.0 10.0



162
12413300

SPOKANE RIVER BASIN

SOUTH FORK COEUR D'ALENE RIVER AT SMELTERVILLE, IDAHO

LOCATION.--Lat 47°32'55", long 116°10'25", in SW% sec.35, T.49 N., R.2 E., Shoshone County, at gaging station on
+ left bank, 490 ft downstream at bridge on county road, 0.2 mile downstream from Government Gulch, 0.6 mile
and at mile 5.0.

northwest of Smelterville Post Office,

DRAINAGE AREA.--202 sq mi.

PERIOD OF RECORD.--Chemical analyses:
record) .
Sediment records:

CHEMICAL ANALYSES,

Water year 1970 (partial records).

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

Water year 1968 (miscellaneous), October 1968 to September 1970 (partial

DIS-
DES— SOLVED . DisS-
SNLVED MAG~ PO~ SOLVED
CAL- NE~ TAS- BICAR- CAR~ CHLO~ FLUO-
DIS-~ SILICA Cium Stuv SODTUM SiuM BONATE BONATE  SULFATE RIDE REDE NITRATE
CHARGE 1s102) ) 4u) INA) 1K) (HCO3) (co3» (S04) L) (F) (NO3)
DATE (Crs) {MG/L) MG/ IMG/L) MG /L) (MG /L) IMG/L) (MG/7L) (MG/L) TMG/L)Y {MG/L)Y IMG/L)
NOV.
12400 93 181 33 1l 28 1.9 19 0 163 1.0 -6 .9
JUNE
23... 729 8.6 16 4.2 3.2 .8 19 o 44 <0 .2 -9
nIs—
SOLVED 5= DIS~ NON- SODIUM SPECI-
SALIDS SDLVED SOLVED CAR- AD~- FIC COLOR
RESI~ SGLIDS SnNLEOS HARN- RONATE SORP~ CONO- (PLAT~
DJE AY (TONS (TONS NESS HARD- TION PERCENT UCTANCE PH INYM— TEMP-
180 C) PFR PER (C144G) NFSS RATIO SONIUM  (MICRO- COBALT ERATURE
DATE t™MG/L) AC-FT) NAY) MG/L) IMG/L) MHOS) fUNITS) UNITS) {DEG C)
NOV.
12400 267 36 6742 12 97 1.1 32 397 6.3 [ -
JUNF
23e.. k38 .12 179 S8 42 .2 11 143 6.6 - 11.0
ANALYSES OF MINOR ELEMENTS
NS~ o1s- DIsS— D1s-
SOLVED 0IS- SOLVED  SOLVED  SCLVED oIs- DIS— oS- DIS-
ALUM- SOLVED AN~ STRON-  CHRO=- SOLVED  SOLVED  SOLVED  SOLVED
INUM 1RON GANESE TIUM MEUM NICKEL COPPER LEAD ZINC
IAL) (FE) (MN) {SR) {CR) (ND) [{ol1}) 1PB) {IN)
DATE 1UG/L} GsL) uG/Ly eG/L) tuGrL) {uG /L) (u6/L) tuG/L} TUG/L}
NOV.
12... 400 920 7960 200 4 26 2 181 40
JUNE
23... 3900 3100 1280 60 2 34 27 70 4220
DIS- ors- DES~
DIS- OIS~ SOLVED DIS— SOLVED DI S~ SOLVED
SOLVED SOLVED CAD- SOLVED VANA- SOLVED BERYL~
COBALT ARSENIC MIUM BARIUM NIUM SILVER LIUM
1COY 1AS) (coy 18A) (34 1AG) (BE)
DATE (UG /L) 1UG/L) 1UG/L} TUG/L} ue/L) (ue/Ly {uG/se)
NOV.
12444 22 17 >125 <5 1 2 -
JUNE
23440 19 0 60 [ - 2 0

SUSPENDED~SEDIMENT DISCHARGE MEASUREMENTS, WATER YEAR OCTOBER 1969 O SEPTEMBER 1970

DATE

APR 10
NOV 12
JUN 23

TIME

1725
1620
1200

WATER

TEM-

PERA-

TURE DISCHARGE

teg) {CFS)
7.0 1230

- 93
1l.0 729

SUSPENDED
CONCEN~ SEDIMENT
TRATION DISCHARGE
tMG/L) (TONS/DAY)
63 209
35 8.8
17 34




12416000 HAYDEN CREEK BELOW NORTH FORK, NEAR HAYDEN LAKE,

SPOKANE RIVER BASIN

(Hydrologic bench-mark station)

IDAHO

163

LOCATION. --Lat 47°49'22", long 116°39'10", in NW4%SW% sec.25, T.52 N., R.3 W., Kootenai County, at gaging station on
Ei%htpbank,fg.S mile downstream from confluence of East Fork and North Fork, and 7.5 miles northeast of Hayden
ake Post Office.

DRAINAGE AREA.--22.0 sq mi.

PERIOD OF RECORD.--Chemical analyses:

Sediment records:

DATE

ocT.

ois-
CHARGE
(CFS)

4.2

&4

124

59
9.2

5.0

PHOS~
PHATE
(PN4)
(MG/LI
.21
.00

-0l

04
.01
.05

+00
.02

Water years 1965-70 (miscellaneous), October 1967 to September 1970 (monthly)
Water year 1969-70 (partial records).

CHEMICAL ANALYSES,

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

SODIUM
INA)
MG/L)

1.6
1.5

1.5

NON-
CAR~
BONATE
HARD-
NESS
MG /L)

o o

Fr

D
50
ox

100 ML} M

DIsS~
DIs- SOLVED
SDLVED MAG-
CAL~ NE-
SILICA cluv SIUM
(s102) (ca) {MG)
(MG/L) (MG/L) {MG/L)
13 11 3.2
12 11 3.2
11 B.6 3.0
12 T.2 2.6
13 5.9 2.1
14 49 1.8
12 6.6 2.2
14 9.2 3.1
15 9.1 3.4
DIS-
SOLVED DIS~-
SOL10S SOLVED
{RESI- SOLIDS HARD-
DUE AT {TDNS NESS
180 C) PER {CA,HG)
{MG/LY DAY} MG/
61 <69 40
52 45 %0
47 .66 34
43 1.51 28
39 4.63 23
39 13.1 20
46 7.33 26
49 N-1) 36
58 75 36
coLl- FECAL
FORM coLr-
(coL- FNRM
ONITES (COL.
PFR PER
DATE 100 9L}
oct.
la... - il
NOV.
28s e - -
DEC,
30, 20 -
FEB.
T4ens 1 -
MAR,
12¢0e 4 -
MAY
Oleus 34 --
JUNE
15... 76 -
JuLy
2200 36 -
AUG.
18... 500 2
SEPT.

2%.ea 200

PO-
TAS-
Stuv
Ky
(MG/L)
)
.5
.3
.l
.3
b
6
«5
«8
SODIUM
AD~
SORP—
TION P
RATIO
ol
el
ol
.1
ol
.l
o1
.1
.0
ELD PER-
1s- CENT
LVED SATUR=-
YGFN ATEIN
G/L)
12.5 101
1.9 90
13,5 to3
11.5 B9
164 131
12.1 104
10.1 95
10.6 107
10.8 106
11.5 109

BICAR-
BONAT €
(HCO3)
(MG/L)
50
48
44
38

31

47

48

ERCENT
SODIUM

B
cH

Ui
{

19~
EM-

1CAL

DEMAND {cy
{MG/L) MG/

2

1.9

CAR- CHLO-
BONATF  SULFATE  RIDE
(C03) (504) e
(MG/L) (MG/L) (MG

0 3.0 .0
o 3.2 .0
[} 3.2 -0
a 2.4 .0
0 2.6 .0
[} 2.4 .0
0 .4 .5
D 2.9 D
] 5.5 1.0
SPECI-—

FlC CDLOR
COND- FIELD (PLAT-
CTANCE PH (NUM-
MICRO- COBALT
MHOST  {UNITSI  UNITSH

69 7.4 0
69 7.4 [
68 7.2 0
68 7.2 0
- 7.2 o
45 7.2 0
53 7.0 25
70 - -
77 7.5 [
82 a.l --
ToTaL nis-
ORGANIC  SOLVED
AXYGEN  CARBON  BORON

Bi
8 (uG/sLd

oS-
SOLVED
FLUO-

RIDE

(F)
{MG/L)

.1

.1

WATER
TEMPER-
ATURE
(DEG C)

9e5

NITRATE
(NI3)
(MG/L)

.0
.0
o
.1
B!
.1

-5

AIR
TEMPER~
ATURE
(DEG C1)
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ocT
NOV
DEC
FEB
MAR

12416000

CHEMICAL ANALYSES,

SPOKANE

RIVER BASIN

PESTICIDE ANALYSES

HAYDEN CREEK BELOW NORTH FORK, NEAR HAYDEN LAKE,

IDAHO--Continued

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

HEPTA-
DI~ HEPTA-  CHLOR
ALDRIN DDD DDE DT ELDRIN  ENDRIN  CHLOR  EPOXIDE LINDANE
DATE (uG/L) (uG/L) (uG/L) (uG/L) (uG/L) ue/L) {UG/L) (uG/L) (us/L)
[vio 0%
14a0s .00 .00 .00 .00 .00 <00 .00 .00 .00
SEPT.
23... .00 <00 .00 .00 «00 .00 »00 .00 .00
METHYL
CHLOR- PARA- PARA- MALA- DI-
244~D SILVEX 244,5-T DANE THION THION THION AZINON
DATE (uGsLy UG/t [QUcraint ue/Ly (UGsLY (UG/L) ue/Ly {UG/7L)
ocT.
1 . .00 .00 .00 - -— - - -
SEPT.
23044 .00 .00 .00 .00 .00 .00 .00 .00
DI- HEPTA~ HEPTA-
ALDRIN DDD DDE DT ELDRIN ENDRIN CHLOR CHLOR LINDANE
IN IN IN N N IN EPOXIDE N
BOTTOM BOTTOM BOTTOM BOTTOM BOTTCM BOTTOM BOTTOM I[N BOT- BOTTOM
DE- DE- DE~ DE- DE~ DE- DE- TOM DE~ DE-
POSITS POSITS POSITS POSITS POSITS POSITS POSITS POSITS POSITS
DATE (UG/KG)  (UG/KG]  (UG/KG)  (UG/KG) [UG/KG) [UG/KG) (UG/KG) (UG/KG)  (UG/KG)
.00 .00 .00 .80 .00 .00 .00 - .00
23... .00 .00 .00 .00 .00 .00 « 00 .00 .00
RADIOCHEMICAL ANALYSES
DIS~ DIS- SUs~ SUS-
DIS- DIS- SOLVED SOLVED PENDED PENDED TOTAL
SOLVED SOLVED GRDSS GROSS TOTAL GROSS GROSS NON~
NATURAL RADTUM ALPRA BETA FIL- ALPHA BETA FIL=-
URANIUM 226 AS AS SR90 TRABLE AS AS SR90 TRABLE
U (RA) U-NAT. /Y90 RESIDUE U-NAT. /Y30 RESIDUE
DATE e/ (PC/L) we/L) (PC/L) (MG/L) G/l (PC/LY (MG/L)
JUNE
154044 A1 A0 .7 2.5 48 <e4 14 6
AUG.
184, <.1 <0 .5 1.9 48 < b < b <1
SEPT,
23440 <.l .0 <5 1.2 53 <ob4 <eb <1

SUSPENDED-SEDIMENT DISCHARGE MEASUREMENTS,

DISCHARGE
(CFS)

~ NN

4
3
5
3
4

B

CONCEN-
TRATION
{MG/L)

PEWwnN

SUSPENDED
SEDIMENT
DISCHARGE
{TONS/DAY)

.02
.02
«04
« 04
212

DATE

MAY 4, 1970
JUN 15404000

SEP 23444een

TIME

0950
1120
0930
0920
1430

RA-
TURE DI

WATER YEAR OCTOBER 1969 TQ SEPTEMBER 1370

CONCEN-—

SCHARGE TRATICN
{CFS) (MG/L)
124 13
58 15
9.2 ]
6.5 Q
4.8 D

SUSPENDED
SEDIMENT
DISCHARGE
({TONS/DAY}

3
»3

cooms
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SPOKANE RIVER BASIN 165
1241950¢ SPOKANE RIVER ABOVE LIBERTY BRINGF, NEAR OTIS ORCHARDS, WASH.

LOCATION.--Lat 47°41'55", long 117°02'35", in NW4NW% sec.6, T.25 N., R.46 F., Spokane County, at bridge on U.S. High-
way 10 at State line, 2.1 miles upstream from gaging station, 3.3 miles upstream from Liberty Bridge, 3.5 miles
east of Qtis Orchards, and at mile 96.0.

DRAINAGE AREA.--3,88C sq mi, approximately (at gaging station).

PERIOD OF RECORD.--Chemical analyses: July 1959 to September 1965 (daily}, Water year 1966 (miscellaneous), October
1966 to September 1970 (monthly).

Water temperatures: December 1963 to September 1965.

REMARKS.--Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter by Washington State Department of Ecology. No apprecitable inflow
between sampling point and gaging station except during period of heavy local runoff.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

DIsS-

DIS- SOLVED o1s-
SOLVED MAG— PO~ SOLVED
MEAN caL- NE- TAS— 8 ICAR- CAR— CHLO- FLUO~
0ES~ SILICA CIuM SIUM SODIUM STUM BONATE  BONATE SULFATE  RIDE RIDE  NITRATE
CHARGE  (S102) cay (MG} (N} 1K} (HCO3) €03} (504} ey (F) {ND3}
DATE (CFS) (MG/L)  (MG/LY  IMG/L)}  (MG/L)  (MG/L)  (MG/L)  (MG/L}  (MG/L)  (MG/L)  (MG/L}  (MG/L}
ocT.
12... 1610 8.0 5.9 1.7 1.3 .7 22 0 7.4 .2 .2 .6
NOV .
164004 1950 7.8 6.2 1.7 L.6 .8 23 0 8.2 .0 .2 .5
DEC.
T4eae 1950 9.1 6.2 1.7 1.8 .9 19 0 12 .3 .2 .6
JAN.
10... 1620 10 6.1 1.7 1.6 .8 22 0 9.0 .4 .2 .5
FEB.
15...8 5420 9.0 6.3 1.8 1.4 .8 20 bl 10 -3 .2 .5
MAR o
15400 7040 8.7 6.5 1.9 2.0 1.0 22 0 1t o4 ¥ .5
APR.
[CTN 9830 8.4 6.7 2.0 1.8 1.0 22 ) 12 .3 .2 .6
MAY
LTeve L7600 9.4 6.1 1.8 1.8 1.0 21 0 10 .1 .2 .3
JUNE
21... 12900 8.1 4.9 1.4 .4 .6 21 2 58 .1 .1 .2
JuLy
26000 1190 - - - — -~ -- - -~ -- - -
AUG.
23...4 1140 7.5 5.4 t.5 1.5 .6 21 a [ .2 -1 .3
SEPT.
20.4s 1410 1.2 5.8 1.6 1.7 .9 22 0 7.0 .1 .1 o4
A INCLUDES 360 UG/L OF ZINC (ZN).
B INCLUDES 370 UG/L OF ZINC (ZN).
DIS~
SOLVED oIS~ oIs- NON~ SODIUM  SPECI-
SOLEDS  SOLVED  SOLVED CAR- AD- FIC CDLOR
(SUM OF  SOLIDS  SOLIDS  HARD- BONATE  SORP- COND- (PLAT-  TEM- DIsS- coLr-
CONSTI-  (TONS (TONS NESS HARD- TION  UCTANCE PH INUM~ PERA- SOLVED FORM
TUENTS) PER PER (CA/MG)  NESS RATIO  (MICRN~ CO8ALT  TURE OXYGEN
DATE IMG/L)  AC-FT) DAY} MG7LY  M6/L) MHOS}  (UNITS)  UNITS) (DEG C)  (MG/L}  (MPN}
ocT.
12... 37 .05 (48 22 4 oL 56 T.
NOV. 3 0 n.7 1(.0 40
Dég:.. 38 .06 216 23 4 Py 59 6.7 0 7.0 10.0 750
J:;:.. 42 .06 216 23 T .2 64 6.6 [ 6.0 16.1 90
Fég:.. 41 .06 184 22 4 o1 59 7.0 s 3.0 12.7 2400
M:: 40 .05 556 23 7 -1 62 6.9 0 4.0 10.2 930
“1,::.. 43 .06 893 24 6 .2 65 6.8 5 4.0 13.8 150
":3... 44 .07 1330 25 7 .2 67 6.9 5 7.0 17.0 90
17400 41 <06 2000 23 6 .2 61 .
Sl 7.2 s 12.0 11.2 930
21... 33 .04 1150 18 1 .1 47 7.
JuLy 2 10 19.0 9.0 90
264 - - - - - - - - -
AUG. 24.0 9.0 150
23. 34 .05 105 20 3 .1 51 6.9 5 24.0 8.6 430

2040 36 05 145 21 3 .2 55 7.0 5 16.0 8.8 40



166

12424500

SPOKANE RIVER BASIN

SPOKANE RIVER AT SEVENMILE BRIDGE, NEAR SPOKANE, WASH.

LOCATION.--Lat 47°44'25", long 117°31'10", in NE%NEY sec.20, T.26 N., R.42 E., Spokane County, at bridge on Seven-
mile Road, 7.3 miles northwest of Spokane, 10.5 miles downstream from Hangman Creek, and at mile 61.9.

DRAINAGE ARFAg--5,020 sq mi, approximately.

PERIOD OF RECORD.--Chemical analyses:

Water year 1966 (miscellaneous), November 1966 to September 1970 (monthly)

REMARKS. --Coliform, dissolved oxygen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington State Department of Ecology.

available.
SILICA
1s102%
DATE (MG/LY
oacr.
12440 8.7
NOV,
164ae 9.1
DEC.
14uas 9.7
JAN.
17,0 11
Feg,
15404 14
MAR
15440 11
ape,
19,44 93
MAY
17400 9.5
JUNE
Plaee 8.3
JuLy
2640 -
AUG,
2340 BaR
SEPT.
2040 8.7
HARD~
NESS
(CA,MG)
DATE (MG/L)
(T,
12400 67
NOV.
16eea 6"
CEC.
14e0e 55
B &R
15vae 41

32
17400 27
26
74
AR 68

CHEMICAL ANALYSES,

MAG~
caL- NE=-
Crum STum
(CAy (MG

(ML/L) (MG/LY
17 6.3
15 5¢5
14 5.0
17 6.1
11 1.2
17 EFER
8.7 2.7
7.2 242
09 2.2
18 7.1
17 €.?
NN~ SPECT-
CAR- FiC
BUMATE COND=
HARD= UCTANCE
NES< (MICRO-
(MG/L) MHAS)
14 159
9 139
7 1126
1o 154
1 174
8 172
8 24
6 69
2 4
a 146
1~ 151

SCOIUM
(NA)

(MG/LY
2.9
3.1
3.0

2.6

PH

(UNTTSY

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

coLcr
(PLAT-
INM=
COoRALT
UNITS)

BICAR-
BONATF
(HCD3)
{MG/LY

65
62

59

TEM-
PERA-
TURE
(DEG C)

5.0

CAR~
BONATE S
(€03
(MG/LY

ors-
SOLVFD
OXYGEN
(MG/LY

ULFATE
(SC4}
{MG/LY

coLe-
FORM

(MPN)

2400
24270
24ne
24c0n

2403

CHLO~
RIDE
(cLy
{MG/L)

1.9
9

.2

TOTAL
CHRO~
MIUM
(CR)
Gy

No discharge records

FLUO-

RIDE NITRATE
{F} (ND3}
(MG/L) {MG/L}
o3 2.1
o2 2.2
.2 1.5
.3 2.0
.2 5.3
.2 1.7
.2 .8
.1 o5
.1 6
.1 3.0
.1 2.1

COPPER ZINC

(cu (ZNy

(uG/L) tuG/sLy

[ 27C

e 236

ofs-
SOLVED
SOLIDS
(RESI-
DUE AT
180 €)
(MG/L)
90
84
80
96
84
69
49
st
“2

9%

94
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SPOKANE RIVER BASIN 167
12431000 LITTLE SPOKANE RIVER AT DARTFORD, WASH.

LOCATION.--Lat 47°47'05", long 117°24'12", in NE4NW% sec.5, T.2Z6 N., R.43 E., Spokane County, at Mill Road bridge,
50 ft downstream from gaging station, 0.5 mile east of Dartford, 1.7 miles downstream from Deadman Creek, and
at mile 11.4,

DRAINAGE AREA.--665 sq mi.

PERIOD OF RECORD.--Chemical analyses: July 1960 to September 1966 (monthly), October 1967 to Septeber 1970 (quar-
terly), discontinued.

Water temperatures: Maximum, 21.5°C June 22; minimum, 1.0°C Feb. 16.

Period of record:
Water temperatures: Maximum, 22.0°C June 4, 6, 7, 1969; minimum, freezing point Jan. 2-5, 1969.

REMARKS.--Coliform and dissolved oxygen furnished by Washington State Water Pollution Control Commission prior to
July 1, and thereafter, by Washington State Department of Ecology. Temperature recorder at gaging station 50 ft
upstream,

CHEMICAL ANALYSES, WATER YEAR OCTDBER 1969 TO SEPTEMBER 1970

MAG~ PO~
MEAN cAL- NE- Tas- BICAR- CaR-
DIS- SILICA clym SIUM SO0 1UM STuM AONATE  BONATE  SULFATE
CHARGE  (S102) (ca) (MG) (NA) (K) (HCO3)  (CD3) (5041
DATE (CFS) (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L)  (MG/L
NOV.
1644s 171 19 37 7.9 5.5 2.3 127 5 7.5
FEB.
15... 354 22 25 6.2 5.6 3.2 107 o 8.8
MAY
17444 340 19 19 4o 46 2.0 87 a 5.2
AUG.
2340 124 17 37 8.5 5.7 1.8 141 o T.4
SEPT.
20... 147 18 32 Bat 5.6 2.2 140 1 8.8
DIS-
SOLVED NIN- SPECE-
SLIDS cae- FiC
CHLO- FLUO- (RESI=  HAPD=- AONATE  CCND~
RINE * IDE NITRATE  DYF AT  NESS HARD-  UCTANCE PH
L) (F) (NO3) 135 CI (CA,¥G)  NESS (MICRO=
DATE (MG/L)  (MG/LY)  UMG/L)  (MG/L)  .{MG/L)  (MG/L)  YHNS)  LUNITS)
NOv.
16... 2.0 .2 2.3 140 113 o 237 8.4
FER,
15000 2.2 .3 3.0 132 LL 1 273 7.6
mAY
1700s .9 .2 1.7 125 67 bl 155 7.5
AUG.
23... 2.1 -5 1.5 146 115 - 245 9.2
SEPT.
2Ciae 1.7 .2 1.7 147 115 2 245 8.3
CCLER TCTAL
(PLAT-  TEM- als- coLi~ CHRO-
INUM- PERA~ SNLVED FORM Mium ceopeFR ZINC
CTRALT  TURE OXYGEN (ce) (cy) Ny
DATE UNITS)  (DEG C) (MG/LE  (MPN) (UG/LE (UG/LY  (UG/LY
NV,
16.0s B e 10.0 233 H » ¢
FER.
15.00 10 5.0 12.6 230 o n o
MA
1744 10 18.3 8.6 230 -- -- --
AUG.
23400 5 22.3 9.5 150 -~ -~ --
SEPT,
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SPOKANE RIVER BASIN

LITTLE SPOKANE RIVER AT DARTFORD, WASH.--Continued

(°C) OF WATER,

12431000
TEMPERATURE

DAY OCTOBER NOVEMBER
Max MIN MAX #IN
L 11.5 11.0 1040 9.0
2 11.0 10.5 2.5 8.0
3 10.5 9.5 9.0 8.0
4 10.5 9.5 3.5 .5
5 10.5 3.5 G5 .0
) 10.5 9.5 9.5 845
7 10.5 9.5 9.0 8.0
[ 11.5 10,5 8.5 7.0
9 11.0 1n.0 9.0 8.0
10 1040 a.5 9.0 8.5
11 10.0 .0 8.5 8.0
12 9.5 8.5 9.0 8.0
13 8.5 7.0 9.0 8.5
14 8.5 7.0 8.5 8.0
15 8.0 hes 8.0 7.0
16 8.5 feS 7.0 645
17 9.0 A0 6.5 5.5
18 9.0 7.0 6.0 5.5
19 8.0 heb 6.0 9.5
20 8.5 L 6.5 Ao
21 9.0 R0 7.0 6.5
22 945 KB 70 625
23 9.5 9.0 7.0 6.0
24 9.5 A5 6.0 5.5
25 9.0 R0 &a0 5.5
26 6.5 7.0 6.0 5.5
27 8.5 R0 5.5 4.5
28 5.5 RO 5.0 4%
29 9.0 P.5 5.0 445
30 9.5 a.a 5.5 5.0
31 10.0 9.5 - -
MONTH 11.5 6.5 10.0 445

DAY APRIL MAY

MAX MIn MAY MIne
1 9.0 N 13.5 10.1
2 9,0 8.0 14.0 11,0
3 9.0 7.0 14.5 12.0
4 9.0 R.5 15.0 13,0
5 9.0 RS 16.0 1a4.0
) 10.5 Q.0 15.5 14,0
7 10.0 B.5 14.5 13.0
] Q.0 ) 14.0 12.0
9 9.0 8.0 13.5 12,0
10 Q.5 &0 13.0 11.5
1L 9.5 R3S 13.0 L1.5
12 9.0 8.0 12.0 11.0
13 @5 Ta0 12.0 1045
Ta 9.5 Bed 13.5 11.0
15 9.5 RLO 15.0 12.0
16 10.0 ReN 16.5 13.5
17 Lran 8.5 17.0 15.0
18 1.0 q.0 1640 14.0
19 1.0 9.5 lo.5 14,0
20 9.5 G0 17.0 15,0
21 10.0 [ 17.0 14.5
22 10.5 Q.5 17.0 15.5
3 10.0 a.n 17.0 14,0
24 1045 an 1800 1425
75 9.5 a5 18.5 15.0
26 10.0 RS 1R,5 16.5
21 9.5 Q.0 18.0 15.5
24 11.0 A5 16.5 14.5
29 10.5 9.5 15.5 14,0
30 12.0 9,5 15.5 13.0
31 -- - 17.0 1440
MONTH  12.0 7.0 18.5 10.0

DECEMBER
MAX MIN
5.5 5.
5.0 5.0
5.0 445
5.0 445
545 4e5
55 S0
5.5 5.0
5.6 Sa0
5.5 3.0
6.0 5.5
6.0 .5
6.0 5.5
5.5 5.0
Ly 5.5
5.5 4.5
5.0 4.5
5.5 445
6.0 5.5
6.0 5.5
6.0 545
5.5 5.0
5.0 4.0
fe5 4a5
a5 5.5
5.5 5.0
5.0 4.5
5.0 4.5
43 445
5.0 4.5
3.0 5.0
5.0 5.0
6.0 4.0

JUNE
MAX uin
1845 15.0
19.5 16.0
20.5 17.0C
2140 1845
21.0 18,5
21.00 18.5
2045 19.0
19.0 1645
18.0 16.0
1640 1445
1645 1445
16.5 14,9
16.5 15.0
16.5 1540
15.0 1440
14.0 13.5
16.5 13.0
1R.5 15.0
19.5 1645
2N.0 17.0
20,5 1R
21.5 1R.5
210 145
21.0 19.0
2140 18.0
20.% 19,0
20,5 19.5
19.5 17.0
17.0 15.5
17.¢ 1445
21.5 13.0

JANUARY
Max MIN
5.0 4.0
4.5 4.0
4.5 4.0
4.0 3.0
4.0 3.0
3.5 2.0
3.5 2.0
3.0 2.0
3.0 2.0
3.5 3.0
3.5 2.0
3.5 2.0
4.5 3.5
445 4.0
40 3.5
3.5 3.5
40 3.5
400 3.5
4.5 3.5
4.5 4.5
5.0 4.5
5.0 4.5
4.5 4.0
4.0 440
440 4.0
4.0 3.5
4.0 3.0
3.5 3.0
3.5 3.0
3.5 2.0
4.0 3.5
5.0 2.0
JuLy

#ad MIN
17.0 15.0
19.0 16.0
20,0 17.0
21.0 18.5
21.0 18.5
2040 18,0
20.0 17.0
26,5 18.0
21.0 1845
20,5 19.0
2045 18.5
15.5 18,0
19,0 16.5
19,5 16.5
2040 17.0
20.0 18,5
20.5 1€.5
20.5 18.0
a0.s 18.0
20,5 18,5
7040 18.5
19.n 17.0
1R.0 15.5
19.0 1645
18.0 1645
1RO 164101
18.5 16.0
1RO 16.5
18,0 15.5
18,5 1545
1R.5 15.5
21.0 15.0

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

FEBRUARY
Max MIN
4.0 3.5
440 4.0
445 4,0
40 3,0
445 4.0
5.5 4.5
6.0 5.0
5.5 445
5.0 4.5
5.0 4.5
5.0 445
545 5.0
5.5 5.5
5.5 5.0
5.5 445

1.0

1.5

1.5

1.5

3.0

3.0

3.5

4.5

4.0

4.0

445

Se0

3.5
6.0 1.0

ALGUST

MAX “ln
18,5 15.5
18,5 1740
19.9 16.0
19.5 16.0
19.5 17.0
19.5 16.5
19.0 17.0
18,0 1640
18.0 15.0
18.0 15.0
18.5 15.5
18.5 16,0
18,5 16.0
18.0 15.5
18.0 15.0
18.0 15.5
17.0 15.5
16.5 14.5
16.5 14.5
17.0 15.0
17,0 16.0
18.0 15.5
19.0 16.0
1840 16,0
18.0 15.5
17.0 15.5
16.5 15.0
16.% 15.0
16,5 15.0
1640 14,5
17.0 15.0
19.5 14.5

MARCH
MaX MIN
4.0 3.5
445 3.5
5.0 4.0
445 3.0
4.5 3.0
4.5 4.0
5.0 4.5
5.0 3.0
5.0 4.0
5.5 400
5.5 &b
5.0 5.0
7.0 6.0
645 5.5
6.0 5.5
LR 545
6.0 445
6.0 445
6.5 5.0
6.0 5.5
645 5.5
8.0 5.5
7.0 645
8.0 6.0
8.0 6.0
8.0 5.5
8.0 &40
90 8a0)
9.0 8.0
8.5 6.5
8.5 645
9.0 3.0
SEPTEMBER

MAX MIN
17,0 15.5
1645 15.0
1545 15.0
15.5 1445
15.0 14.0
15.5 14.5
16.0 15.0
15.0 14.0
1445 12.0
14.% 12.0
14.0 13.0
13.0 11.0
12.0 10.5
11.5 10,0
11.5 10.0
11.5 10.5
12.0 11.0
13.0 12.0
12,5 12,0
13.0 11.5
13.5 12.0
13.0 12.0
13.0 11.5




SPOKANE RIVER BASIN
12433000 SPOKANE RIVER AT LONG LAKE, WASH.

LOCATION.--Lat 47°50'20", long 117°51'05", in NW4SE% sec. 14, T.27 N., R.39 E., Lincoln County, at bridge on Spring
Creek Road (State Highway 231), 0.6 mile downstream from gaging station at Long lake powerhouse, 0.8 mile up-
stream from Chamokane Creek, 12 miles north of Reardon, and at mile 33.3.

DRAINAGE AREA.--6,020 sq mi, approximately (at gaging station).

PERICD OF RECORD.--Chemical analyses: July 1959 to September 1570,
Water temperatures: July 1959 to September 1962, October 1566 to September 1970,

EXTREMES, --1969-70:
Water temperatures: Maximum, 23,0°C July 16; minimum, 3,0°C on many days during January and February.
Period of Record:

Water temperatures: Maximum, 24.5°C Aug. 18, 1959; minimum, freezing point Jan. 21, Feb. 26, 1960.

REMARKS,~-Coliform and dissolved oxygen data furnished by Washington State Water Pollution Control Commission prior
to July 1, and thereafter, by Washington State Department of Ecology. No inflow between sampling point and
gaging station. R

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMZER 1970

MAG— PO~
MEAN CAL= NE- TAS— RICAK- Car—
nis- SILICA clumM STum sanIum S1uM RONATE  RONATE  SULFATF
CHARGE  (5102) (cay (MG) (NA) (K) (HCU3) (103 (sn4)
DATE (CES) (MG/L)  (MG/L)  (MG/LY  (MG/L)  (MG/L) (MG/L ) (M6/1) (MG /LY
2620 8.8 2n 7.6 5.0 2.2 90 o 1
2570 7.7 19 1.7 4t 7.2 a6 o 12
2620 9.5 19 7.2 Gty 2.0 Ba O 17
2900 12 18 6.t 4o 1.6 77 0 17
15444 2420 13 17 41 3.1 1.7 47 n 17
MAR.
15440 1n700 12 12 3.9 3.5 2.0 46 o 17
APR,
19... 11300 9.2 11 3.5 2.7 1.5 40 o 1%
MAY
1700s 19300 11 7.7 Zon 2.1 1.7 24 a 1
JUNE
21aes 15000 R,3 7ok 7.4 2.0 1.1 31 n aaR
JuLY
26,00 2100 - - - - - - - -
7140 7.7 19 7.0 2.8 1.5 Re 0 10
2520 B.8 18 6.9 3.6 1.7 82 0 1n
DIS~
SCLVED ACN- SPECI-
SOLIDS car— FIC
CHLI~ FLUO- (eFST-  HARP- S0NATE COND-
21DE RInE NITRATE  DUF AT  NFSS PARD=  CTAMCE PH
B} IELI (F) (NI 1RO C) (CALMG) NESS (MICRO-
0ATE IG/LL  UMG/LE (MG/LY (MG/L)  (MG/L)  (MG/L)  MHDS)  (UNITS)
ort.
12a.. 4.9 .2 2.7 176 32
NV, 82 8 138 a1
16aus 3.6 .2 2.3 .5 70
oFC. ! 9 191 7.4
laea, 3.5 PRd 2.1 1) 77 o
JAN, A 179 ”,
10,.. 2.4 .2 2.5 ar
Fean 12 3 161 R
154, 1.7 3.9 33 47
wAR, 9 114 7.7
15... 2.0 .2 2.4 7 4
apr, ’ & 9 112 f.c
1S.., 1.2 .2 .0 63 42 N
iy 9 1°e 745
17... 1.2 <1 .6 53 23
JIUNE N ° e 6.9
2144, 2 .1 .7 44 29 1 2
JuLy 72 7.4
26... -~ -~ - - - - -
AUG. o
27... 2.3 .2 2.4 % 77
SEPT, ® 1r2 T2
2r... 2.2 .l 2.4 95 7¢ a 1A% a1
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1640
16.0
15.0
15.0
15.0

15.0

15.0

12.0

1.0
11.0
1.0

13.5

SPOKANE RIVER BASIN

12433000 SPOKANE RIVER AT LONG LAKE, WASH.--Continued

CHEMICAL ANALYSES,
caLer
(PLAT-  TEM-
TAYM= PERA-

CABALT TURE
UNITS S (DEG C)

[ 13.3
5 9.0
s 6.0
H 400
10 Poe
20 [ X38
5 7.0
5 12.7
5 17.°
-- 23,0
s 20,0
s 16.0

WATER YEAR

Ors-
SOLVED
OXYGEN
MG/L Y

TEMPERATURE(°C) OF WATER:
(ONCE-DAILY MEASUREMENT!

NOV

10,0
10.0
10,0
1o.0
10,0

10.0

10.0

10.0

0&C JAN
7.0 4.0
7.0 4.0
7.0 4.0
7.0 4.0
7.0 4.0
7.0 4.0
7.0 4.0
7.0 4.0
6.0 4e0
6.0 3.0
6.0 3.0
6.0 3.0
6.0 3.0
6.0 3.0
6.0 3.0
5.5 3.0
5.5 4.0
5.5 3.0
5.5 3.0
5.0 3.0
5.0 4.0
5.0 3.0
5.0 L
5.0 3.0
5.0 3.0
5.0 3.0
5.0 3.0
4.0 3.0

- 3.0
4.0 3.0
4o 3.0
6.0 3.0

FEB

440

440

OCTOBER 1969 TO

coLI-
FORM

(MPN)

157
430
2400
9n
432
437
216

2490

MAR

TOTAL
CHRO=~
MIUM
(Cr)
uG/L

APR

NN N
o002

t

SEPTEMBER 1970

CCPPER
cut
(UG /LY

ZINC
tzny
TUG/L)

WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

19.0
19.0
19.0
21.0
21.0

2040
20.0
21.0
21.0
21,0

20.0
20.0
20.0
20.0
21.0

23.0
22.0
21.0
22.0
22.0

21.0
21.0

21.0
21.0
21.0
21.0
22.0

21.0
21.0
20.0
19.0
20.0

20.0
20.0
20.0
19.0
21.0

21.0
21.0
20,0
20.0
19.0

19.0
19.0
19.0
19.0
19.0

1840
19.0
19.0
18.0
19.0
19.0

20.0

16.0
1640
16.0
16.0
16.0

16.0
16.0
1640

1640




LOCATION,--Lat 48°06'28", long 118°41'51", south line SE% sec.7?,

12434500

SANPOIL RIVER BASIN

SANPOIL RIVER NEAR KELLER, WASH,

T.30 N., R.33 E., Ferry County,

temperature record-

er at former gaging station 0.3 mile upstream from Brush Creek, 2.2 miles north of Keller, and at mile 14.1,

DRAINAGE AREA.--880 sq mi.

PERIOD OF RECORD.--Water temperatures:

EXTREMES .--1969-70:
Water temperatures:

February.

Period of record:
Water temperatures:

MONTH

TEMPERATURE (°C) OF WATER,

OCTOBER
MAX MIN
11.8 2.5
11.5 3.0
11.5 8.0
12.0 8.0
11.5 3.0
11.5 8.0
10.5 8.5
13.0 10.0
11.0 9.0
11.0 6.5
10,5 6.5
10.0 7.0
8.5 4.5
8.5 4.5
8.0 4.0
7.0 4.5
7.0 4.0
7.0 3.5
6.0 4.0
6.5 5.0
9.0 5.0
9.0 6.0
9.0 7.0
8.0 5.5
8.0 5.0
6.5 5.0
645 5.5
9.0 6.0
9.0 6.5
9.5 8.0
10.5 8.5
11.5 4.0
APRIL
MAX MIN
6.5 5.0
8.0 5.5
6.5 5.0
6.5 5.5
7.0 6.0
7.0 6.0
7.0 5.0
6.0 5.0
6.5 5.0
6.5 4.5
5.5 5.0
6.5 5.0
7.0 45
7.0 5.5
8.0 6.0
8.5 6.0
8.0 5.5
7.0 5.5
8.0 6.5
8.5 6.5
9.0 6.5
8.5 6.5
8.5 6.5
8.5 6.0
6.5 5.5
7.0 5.5
8.0 5.5
9.5 6.0
9.0 7.0
9.0 6.0
9.0 4.5

July 1968 to September 1970 (discontinued).

Maximum, 26.5°C July 16, 18, 18; minimum, freezing point on many days during January to

Maximum, 26.5°C July 16, 18, 19, 1970; minimum, freezing point on many davs during November
1968 to February 1969, and January to February 1970,

NOVEMBER

MAX

MAX

1540

1640
17.0

1640
le.0
14.5
13.0
14.5
16.0

17.0

MIN

645
6.0

MAY

MIN

DECEMBER
MAX MIN
a.5 N5
1.5 0.5
1.0 0.5
1.5 N.5
1.0 0.5
1.0 0.5
1.5 N5
2.0 1.0
3.0 1.5
3.0 2.0
2.0 N.s
3.5 1.0
3.5 2.0
4.0 3.0
3.5 1e5
3.0 240
3.5 240
3.5 3.0
4.0 3.
445 4a0
5.0 balt
440 3.5
4oy 3.0
3.5 2.0
3.5 3.0
3.5 3.0
3.0 045
0.5 a,=
0.5 Nes
0.5 0.5
0.5 0.5
4.5 0.5

JUNE
MAYX MIN
18.0 13.0
19.5 14.0
2045 15.0
2045 16.5
71.5 16.0
21.5 1640
21.0 17.0
19.5 15.5
lee5 14,5
17.0 12.0
16.0 13.0
17.0 11.5
16.0 1440
1540 3.0
15.5 13.0
15.5 13.5
1640 13.0
21.0 14.5
22,0 16.0
23.5 16,5
21.0 18.0
22.5 6.5
2640 16.5
23.5 17.0
2440 17.0
23.5 18.5
23.5 19,5
2045 1e.0
13.5 15.n
19.5 13,5
24.0 18.5

245

2845
2545
2647

2645
26.0
2545
76.5
24,5

2440
2440
24.0
2445
205

217
2140
?3.0
21.5
2720
23.5

JANUARY

JuLy

MiN

MIR

14,0
1540
16.5
1945
19,5

17.0
18,5
18,5
19.0
19.0

19.0
18.5
1H.5
1.5
18.0

19.5
2040
10,0
19.5
20.0

19.0

18.5

18.0
18.0
16.0
lo.0
15.0
15,5

14.0

WATER YEAR OCTOBER 1969 TG SEPTEMBER 1970

FEBRUARY

A8

EaY

M1

AUGUST

"ir

MARCH

A K
A 1.7
2.E 1.5
4.5 Ten
4un [
N et
4on G
by 3
A0 aun
640 .0
5.5 o
5.0 saft
4.5 2.0
bR L0
A a.r
A.0 s
7.0

<la

%]

5.5

ron

a.r nat
eon aat
9.5 A
fas “un
5.5 B
n.8 “un
Fu5 Eon
S0 R.¢
1 £t
AR )
a5 o5
8.0 0.5

SEPTEMBER

rax it
23,0 1.0
?1.° 15,7
l1é.8 180
1740 13,5
1740 177
0.5 17
1a,¢ e
1R.1 15
Then 10.E
17.7 L0
16,0 1t
15.0 1n.n
a0 Tar
13,5 ha-
1a,0 7.0
1700 u,e
1.0 0.0
16,5 110
14,5 tieE
14,5 1ias
14.7 V0.0
1445 11.-
17.5 1o
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172 OKANOGAN RIVER BASIN
12439500 OKANOGAN RIVER AT OROVILLE, WASH.

LOCATION, -~Lat 48°55'51", long 119°25'08", in SE4SW% sec,27, T.40 N., R.27 E., Okanogan Countv, at gaging station at
Cherry Street Bridge in Oroville, 0.5 mile downstream from Tonasket Creek and at mile 77.3.

DRAINAGE AREA.--3,210 sq mi, approximately.
PERIOD OF RECORD.--Chemical analyses: July 1959 to October 1960 (dailv), Water years 1964-b8 (miscellaneous), Oc-
tober 1968 to September 1970 (quarterly), discontinued.
Water temperatures: July 1959 to September 1960,

REMARAS.--Coliform, dissolved oxvgen, and temperature data furnished by Washington State Water Pollution Control
Commission prior to July 1, and thereafter, by Washington Sate Department of Ecology.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAG- PO-
MEAN CAL- NE= TAS- ALCAR- CAR-
nis- SILICA clm SIUM SaDIUM Slm RNNATE  BONATE  SULFATE
t HARGE (SIn2) ca) (M) (na) (9] {HCO3) a3y (50%)
DATE (CES) (NG/LY  (MG/LY (MG/L) iG/L)  (Ma/L) (MG/L) (MG/L) (MG/L)
Hov .
524 6.5 34 QR 1a 2.6 141 Q 30
2ng 4.3 35 9.3 10 7.6 144 n 31
E9R 4ol ELS 9.5 11 2.9 147 n 31
229 4.2 34 1n 11 2.7 145 0 31
n15-
SOLVEN NON- SPECI~
SCLINS CAR~ FiC
THLO= FLUD- {REST~ HARD- BCNATE CCND-
“19F A1DE NITEATE  DUS AT NFSS HARD-  UCTANCE PH
e {F) tNE3) 183 €)1 CAMG) NESS {MICRO-
OATE (MG/L) IMG/E) MG /L) EMG/ZLY  (MG/L) (MG/LY  MHDS)  {UNITS)
MV,
1leee l.n .2 . R 1539 126 10 282 8.0
... 1.2 .2 . 17° 126 £ 294 7.8
1.5 o % 172 12e 5 258 8.0
1on ) .7 17c 126 7 295 2.0
coLt- .
crLce FORM TnTaL
(PLAT- ngs= {CCL- CHR O~
INv- TEMPER~ SOLVFN NNTES Mium copeFR ZINC
ccpaLT ATURE XY GEN PFR (cry {cu tIN)
ATE UNITS) IDEG C)  (MG/L) 190 ML) tuG/sLy  tus/sL)  LUG/L)
NIV,
1., - 3.4 0.3 250 - -- --
FEAL
1leon 5 1.7 13.1 66 r c 0
MAY
1%e.. 5 12.5 174 1an - it i
AUG,

17000 5 23.3 3.2 42 - -




OKANOGAN RIVER BASIN 173
12442500 SIMILKAMEEN RIVER NFAR NICHTHAWK, WASH.

LOCATION,--Lat 48°56'05", long 118°26'25", in NE4WSW4% sec.28, T.40 N., R.27 E., Okanogan Count), at bridge on
12th Avenue at Oroville, 10.0 miles east of Nighthawk, 10.8 milcs downstream from gaging station, and at mile
5.0.

DRAINAGE AREA.--3,550 sq mi, approximately (at gaging station}).

PERIOD OF RECORD.--Chemical analyses: January 1949 to September 1950 (dailv), Water years 1%64-b6, October 1966
to September 1970 (quarterly), discontinued.
Water temperatures: January 1949 to Septenber 1950, October 1906 to September 1370.

EXTREMES.--1969-70:
Water temperatures: Maximum, 25.5°C July 14, Aug. 4; minimum, freezing point on manv days during \evember
to February.

Period of record:
Water temperatures: Maximum, 26.5°C Aug. 14, 1969: mininum, freezing point on many days during winter periods.

REMARKS.--Coliform and dissolved oxygen data furnished by Washington State Water Pollution Control Commission prior
to July 1, and thereafter, by Washington State Department of Ecologv. Daily chemical analvses and water tem-
peratures for period January 1949 to September 1950 published as "at Oroville." Temperature records obtained at
county bridge at Nighthawk, 1.7 miles upstream from gaging station.

CHEMICAL ANALYSES, WATER YEAR OCTOBER 1969 TO SEPTEMBER 1970

MAG— PO-
MEAN CAL- NE- TAS- BICAR- CAR-— CHLO- FLUO-
DIS— SILICA CIuM SIUM SODIUM SIUM BONATE BONATE SULFATE RIDE RIDE NITRATE
CHARGE (5102} (CA} (MG) (NA) (K) {HCO3) (€c03) (504) (cL} (F) (NO3)
DATE (CFS) (MG/L} (MG/L) (MG/L) (MG/L) (MG/L) MG/L) (MG/L) (MG/L) (MG/L) (MG/L) (MG/L)
NGV,
12... 640 10 24 4.0 3.5 .9 87 0 13 .3 .1 .1
FEB.
1l... 403 11 30 5.2 4ot 1.2 108 ] 19 .6 .1 .1
MAY
13... 1920 9.2 18 3.0 3.0 .8 66 ] 8.6 o4 o1 2
AUG.
12... 391 12 28 4.5 4.6 1.2 100 Q 17 .3 .1 W7
DIS~
SQLVED NON— coLI-
SOLIDS CAR- FI1C COLOR FORM TOTAL
(RESI- HARD— BONATE COND- (PLAT- TEM- DIS- (coL- CHRO-
DUE AT NESS HARD- UCTANCE PH INUM- PERA- SOLVED ONIES MIUM COPPER ZINC
180 C) (CA,MG) NESS {MICRO- COBALT TURE OXYGEN PER {CR) cu) LZN)
DATE (MG/L) (MG/L) (MG/L) MHOS) (UNITS) UNITS) (DEG C) (MG/L) 100 ML) (UG/L) ue/L) (uG/sL)
NOV.
12... 103 77 5 170 7.7 0 5.4 11.4 400 - - -
FEB.
tt... 127 97 8 213 7.8 5 3.5 11.9 355 4 Q Q
M
13... 80 . 38 4 122 8.0 10 8.8 10.7 95 - -— -
AUG.
12¢0s 119 89 7 196 8.2 o 19.8 8.8 54 - — -
TEMPERATURE (°C) OF WATEP, WATER YEAR OCTOBLCR 1969 TO SEPTEMBER 1570
(ONCE-DAILY MEASUREMENT)
DAY ocT NOV NEC JAN FFR MAK APR MAY JiN Jut ANG SEP
1 8.5 5.5 0.0 - -~ 6.0 7.0 10.5 10.0 2m.0 21.¢
2 14.0 - 1.5 0.0 0.0 0.5 il.5 10.0 14,5 21.5 -~ 1a,n
3 10.0 7.0 1.0 0.0 0.0 5.5 6.0 - 11.0 16.0 14,5 20,0
4 6.0 7.0 1.0 - 0.0 1.0 7.0 10.0 13.5 755 10,0
5 - 8,0 0.0 0.0 U.0 3.5 - 18.0 10.0 - 2400 12,7
6 6.0 8.5 0.0 0.0 0.0 3.5 9.0 10.0 10,0 19.5 24,0 -
7 14.5 6.0 - 0.0 0.0 3.0 10.0 15.5 - 25.0 1845
8 5.5 6.5 1.0 0.0 - - 5.0 11.5 13,0 19.0 13,5
9 1145 - 2.0 0.0 0.0 4.0 13.0 - 13,0 4.5 -
10 0.5 3.0 0.0 0.0 0.0 9.5 6.0 -~ Q.0 19.5 1heD
11 6.0 S.0 1.5 ~-- 0.0 1.5 4.5 6.0 14.0 149.5 75,0
12 -~ 3.5 3.5 0.0 2.0 2.0 -- 2.0 1n.0 -~ 19.0
13 0.0 - 2.0 0.0 3.5 3.5 540 7.0 13,5 20.n 27,5
14 10.0 4.0 - 0.0 3.5 5.5 5.5 15.5 - 25.5 15.0
15 1.5 5.5 0.0 0.0 -- - S.5 -~ 11.0 17.0 14.0
16 10.0 - 1.5 0.0 4.0 6.5 - - 8.9 - =
17 2.0 2.0 1.5 s 0.5 2.0 .5 - 12.0 18.5 15.5 1940
18 0.5 7.0 3.0 -— 0.5 4.5 s.0 7.0 15.5 1845 1e.s 1n.0
19 - 2.0 3.0 0.0 3.5 14.0 - 14.5 13.0 - 14,5 w.n
20 545 3.0 3.5 0.0 2.0 5.5 9.n 14.5 13.5 2040 20.0 -
21 8.5 0.5 - 0.0 0.5 4.5 13.0 13.0 - 21.6 16,5 hat
22 5.5 0.0 3.0 0.0 - - 6.0 2.5 15,7 16.5 16,0 LHaD
23 6.0 - 1.5 0.0 1.5 5. 13.0 80 21.0 240 -— .
24 6.5 0.0 2.0 a.0 9.5 9.0 8.5 - 16.5 18,0 20.n 1R.5
25 6.0 0.5 - - 1.0 5.0 &5 ReS 2.0 6.0 14.5 3.0
26 - 0.0 0.0 0.0 8.0 10.5 - 11.5 15.5 - 17.0 4.0
27 6.5 - 0.0 0.0 4.0 6.0 3.5 7.0 14.5 16.0 23,0 -
28 11.0 0,0 - 0.0 0.5 . 16.0 10.0 - 270 18,5 Ta0
29 8.0 0.0 0.0 0.0 - ~- 7.0 7.0 12.0 15.5 19,5 19.5
30 8.0 0.0 0.0 - S.¢ 17.0 7.0 20,0 21.0 - #.6
31 7.0 - 0.0 0.0 -= 10.0 -= - - 11.0 17.0 -
AVG 7.5 440 1.8 0.0 2.0 5.5 B.0 10.5 13.5 19.n 1ol 12.0



174 OKANOGAN RIVLR BASIN
12447200 OKANOGAN RIVER AT MALOTT, WASH.
LOCATION.--Lat 48°16'55", long 119°42'15", in MWYNW: sec.16, T.32 N., R.25 E., Okanogan County, at bridge in Malott,
75 ft downstream from gaging station, 0.1 nile upstrean from Loup Loup Creek, and at mile 17.0.
DRAINAGF ARFA.--8,100 sq m1.

PFRIOD OF PECORD.- Chemical analyses. July 1959 to Septenber 1963 (monthly), Water years 1964-68 (miscellaneous),

Dctoher 1908 to September 1970 (quarterly) discontinued.
Water temperatures: Novenmber 1969 to Septenher 1970.

EXTRIMFS.--1869-70:

Water temperatures: Maximum, 21.5°C July 19, 20, Aug. 24; mininum, freezing point on many days December to
February.

REMARKS.--Coliform, and dissolved oxsgen data furnished bv Washington State Water Pollution Control Commission prior
to July 1, and thereafter, by Washington State Department of Ecology. Temperature recorder installed Nov. 12,
1969 at gaging station "3 ft upstrean. Prior to Yovenmber 1963 published as “near Brewster."

CHEMICAL ANALYSES, WATER YEAR OCTOBEP 1969 TO SEPTEMBER 1370

AL~ Pr-
MEA CAl- NE- TAS- RICAR= CAR~
nis- SIL1TA Ciom S NI 1M RONATE  RONATE
CHAPGE (5417 tcay (ME) (pa) (K) (HC03)  (£03)
TATE {LFESH IMG/LY IMG/LY MG MLy G0 MG/L) {MG/7LY
Oy,
170en 1320 E.8 21 R.S 843 2.1 122 0
FER
1lees gl R.h 37 10 a.7 2.5 144 o
Ay
13040 ELED) e 21 “on 4.7 1.5 A1 ]
AL,
[ Lub 9.5 2R 17 11 7.5 152 2
21—
SILVED NON- SPFCI~-
scLing CAR~ Fic
N CHL - FLY)=~ tREST- HARD~ BCNATE COND-
SILFATE °InNE RIDE NIT=ATE CUE AT NE5S HARD~ UCTANCE
. AT oLy {(F) {A03) 14C C) (CA,MG) NESS (MICRC~
VTE (45700 IMG/LY (MG/LY  (MA/LY (MG/LY (MG/L)  (MG/LY  MHCS)
27 1.5 .2 e 134 112 13 254
s 1.5 .2 -] 17 134 16 302
1° 2 .1 o5 117 72 E 161
33 1.7 .3 o3 194 145 17 325
coLt-
creae FoRY TO<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>